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IffiMBERSHIP AND SUBSCRIPTION 

Although I’d hoped to be able 
to send 5 ''ou the AGS Nev;sletter 
fr-ee, the costs of printing 
and postage are ,1ust too high, 
despite several contributions, 
unsolicited but highly welconiee 

Therefore, a combined mem- 
borship and subscription fee 
of $3,00 has been established. 
There will be no dues, at 
least not in the foreseeable 
future. The number of News¬ 
letter issues you V7ill receive 
will depend on how many Join, 
end should be at least 8, 
probably more. The Nevrslettoi’ 
will appear about every 6 or 
8 weeks. 

To become a member of the 
Amateur Computer Society and 
receive the ACS Nev;sletter 
issues that will follovr this 
one, please send $3.00 to 

Stephen D. G-ray 

Amateur Computer Society 

219 v;est 01 St 

New York, N.Y. 10024 

Those x-;ho sent contribu¬ 
tions are ACS members as of 
now, and will have their sub¬ 
scriptions extended to the 
full amount of their gifts. 


The Beginning: 

The Amateur Computer Society vms 
launched on the afternoon of May 
5, 1966, Xirhen letters of annotnce- 
ment were sent to ten technical 
and hobby magazines. So far, five 


have printed the letters Control 
Engineering (June, p 12); Q3T 
(July, p 78); EEE (June, p 142); 
EDN (July, p 7); and Computer 
Design (August, p 12). 

The original letter of an¬ 
nouncement ran this way? 

"This is an invitation to your 
readers v/ho are amateur builders 
of digital computers to Join the 
nev; Amateur Computer Society, 
whose main purpose is to exchange 
information through a newsletter. 
To limit the membership to the 
really serious, the ACS Is open 
only to those v/ho are building or 
operating a homemade computer 
that can at least perform auto¬ 
matic multiplication and division, 

"The newsletter w'ill contain 
queries from members with prob¬ 
lems, answers provided by myself 
or other readers, details of com¬ 
puters built by members and by 
manufacturers, and information on 
surplus computer hardvmre, cheap 
Integrated circuits, and relevant 
publications. 

"V/511 qualified readers please 
send me information about their 
computers, such as word length, 
memory size, clock speed, number 
of instructions, sources of hard- 
v;are and schematics, present prob¬ 
lems, and details of clever solu¬ 
tions to previous problems. 

"If there is enough Interest in a 
lov;er-level group. It -may be pos¬ 
sible to form an "Amateur Comput¬ 
er Logic Society," for those who 
want to construct logic circuits 
and simple computers," . 









The first four magazines printed 
various parts of the first three 
paragraphs. Only Computer Design 
printed the entire letter, so the 
great majority of responses v^ere 
from a rather high caliber of 
amateur. 

Response 

As of today’s mail, 54 letters 
and telephone calls have been re¬ 
ceived, from 19 states, including 
Hawaii, plus Canada and Sv/ltzer- 
’land, and continue to cone in at 
the rate of one a day. A third 
came from IEEE members; two are 
Senior Members. Five gave their 
ham call letters. 

Most of the prospective AGS 
members are in the New York area 
(19), the Los Angeles area (11), 
or the Chicago cirea (9). Many are 
engineers; several vrork for com¬ 
puter manufacturers (IBM, Dnivao, 

G-E, Honeyt':ell) in logic or memory 
design. Tv/o are in highschool. 

As expected, only a very fev/ 
are past the half~x;ay mark ih the 
building of their computers. One 
man is about two-thirds of the 
way tov;ard completion; the rest 
range from "I've been thinking 
about building a computer for 
some time" to "I have the shift 
registers completed." 

The most common problems are 
with Input/output, memory, and 
finding overall computer schemat¬ 
ics. This issue of the Newsletter 
will deal raainly v;ith the problem 
of the schematics, as this is the 
main deterrent to getting started 
for most of us. 

First ACS Mailing 

To all those v;ho x/rote to the 
ACS, a tvro-page resume of the 
plans and aims of the Society vms 
sent. Because this first issue of 
the ACS Nevrsletter will be sent 
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to all future enquirers, the AOS 
resume, v;hich vms dated July 1, 
1966, is reprinted here, in part; 

"The main reason for the existence 
of the AGS is to enable amateur 
computer builders to help each 
other, saving time and money by 
trading ideas. And there are many 
areas where an amateur needs help; 

“A. Ci rcuits 

1< ?^u rplua . ’iVhere can they be 
bought? ll/here do you get 
the schematics? How do you 
use circuit boards whose 
terminal contacts have been 
'■‘broken off (as all surplus 
IBM SMS boards, for exam¬ 
ple)? 

2. Co nstruction , l/here can you 
find schematics, v;lth parts 
values, for not-too-oompll- 
cattid circuits? 'vilhat are 
the most practical and 
cheapest xv*ays of moutjting 
the components on a board? 
Are homemade printed-xjiring 
boards cheap enough to use? 

I nteg-rated Circuits . VJho 
makes the cheapest and most 
reliable IC's? VJhat are the 
best and cheapest vrays of 
mounting them? 

"B. Mounting of Circuit Boards 

1, Fixed . Is there a practical 
way to do this? 

2. Plug-In . tvTiat female con¬ 
nectors are cheap enough to 
use in quantity?. 

Modular Front Panels . Are 
commercial panels (with 
jacks) available? V/hat 
types of homemade modular 
(individual) panels are 
most practical and cheapest? 

(Continued next page) 
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“Cie In teyoonne ctlona 


io ys.xed. If fixed wiring 
praGtlcal? vntiat are tho 
iiiost: pracl'loal vraya to use 
fixed wiring^' 

2. I’ lug^/lreS f la It practical 
to use plugtilres to 
tionneot cj.rcuits? vVhat 
pi.ugw’irefi, commercla?. or 
bomoiaadej are cheapest and 
l) 0 !-it^ What cheap plug¬ 
boards are a'/ailableV 

iVv’ ot on! Pesl Kn. 


t h^et“a !l 1» V/here can oorapvit- 
ficLematioe be ohtalned.V 
Can an eiia.ateur design ?jis 
own, computorV 

2. Me mory . VJbat type of mem¬ 
ory is cheapest? Wiat is 
the overall cost of a core 
iflsmory, p^r bit? 

3e ? ^iaplay « VMch is cheapest. 
i.Cnon or Incande mo erxt lampar 
Whal: other dl splay .y are 
economical? 

^'Utput . V/hat output is 
oheape^^ot and most practi¬ 
cal? .Are there cheap tape 
punches? Is a p.rinter too 
expensive? 


"D. Help 


Ic What commercial companies 
are helpful in providing 
Information or surplus 
parts, or both? 

2o What companies refuse to 
give information, such as 
schematics for surplus 
components? 


"The plan, at present, for the 
newsletter is to include the 
above listing of the basic prob¬ 
lems in the first issue, and then 
go into each of the 14 categories 
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in one of the following issues. 
Each issue v;ill also contain prob¬ 
lems outlined by members and solu¬ 
tions fui-nlshed by myself (if I 
have the answer) or by other mem¬ 
bers in later Issues. There will 
also be information on commercial¬ 
ly mude computer trainers, which 
are usually simple enough to be 
built by a computer amateur, if he 
can get his hjuids on the schemat- 

ICSc 

"PcS, As for my own background, 
x'vr been an editor and writer on 
oomputerc for more than 10 years, 
including five years as the com¬ 
puter editor of "Electronics" mag- 
as'.ine,*" 


COMPIJTER SCHEtlATICS 

1, Flo dac . The simplest computer 
for" which schematics are available 
.is the Unlvac Flodac, which is ac¬ 
tually a fluid-logic demonstrator. 
However, if you have a good knovri- 
edge of log.io, you should be able 
to convert the fluidics to elec¬ 
tronic logic. If any of you do, 
pleario let me know; perhaps we can 
make the electronic schematics 
available to others, 

Flodac has a memory (4 words of 
four bits each), arithmetic regis- 
tt-r, function select, clock,- four 
inctru.otiona, etc. It’s a minimum 
(M.^mputer, but contains al]!. the 
esoentialo. 

Although Unlvac would not pro¬ 
vide the schematics, the patent 
gives all the details. Send 50^ to 
the Oommlssioner of Patents, Wash¬ 
ington,. D.C,, and ask for a copy 
of patent 3,190,554, "Pure Fluid 
Computer," by A.J, Gehring, Jr, et 
al. 


By the way, Unlvac recently 
started to market fluidics ele¬ 
ments, but the prices are rather 
steep for an amateur, something 
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over $10 for a flip-flop, 

2, Pedaprao . Although never built, 
this “pedagogic automatic comput¬ 
er" is thoroughly described in 
three chapters of "Digital Com¬ 
puter and Control Engineering" 

Ledley, l-IcGraw-Hlll Book. 

Co,, 1960, 835 pages, $15,50), 

. Pedagac has 19-bit words, 17 
Instructions, a magnetic-drum 
memory, serial arithmetic and a 
single-address scheme. There are 
six types of circuit cards; the 
basic package is an AIID-OR (three 
ANDs and one OR), the output of 
the OR available direct and in¬ 
verted, 

! The basic Pedagac transistor 
Is a 2N643, which may be obso¬ 
lete, and may be equivalent to a 
2N395 or 211397, The basic diode 
is a DR455 ($80/100), x/hich may 
be equivalent to a TI55, 1N4009, 

IN698, IN910, 1N911, 1N497 or 
1N695. The 1N911 seems the clos¬ 
est match, but this needs check¬ 
ing out, 

Pedagac requires about 5,000 
wire connections. The book gives 
a rack layout and a partial wir¬ 
ing table. 

An associate of Dr, Ledley has 
written me that Pedagac has never 
been constructed. It v/as not de¬ 
signed to be built; as its pur¬ 
pose was pedagogical, the plans 
were not checked out as thorough¬ 
ly as if construction had been 
the goal. It vms noted that Peda- 
gac has no real provision for in¬ 
put or output. 

3, Dlprlao 5050 . A §2500 semi¬ 
automatic desk-top computer 
trainer v/lthout memory, this has 
4-blt words, three registers, in¬ 
put pushbuttons and output lamps, 
and 7 instructions. 

The parallel adder uses dif- 
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ferent logic in each of the four 
stages: NOR, NAMD, DGTL and AND- 
OR-IMV logic. 

Digiac 3050 uses 382 IN60 di¬ 
odes (§23/100) and 204 transis¬ 
tors, designated "DEOl" on the 
schematics. These are made to or¬ 
der for the company, but are di¬ 
rectly replacable by 2N404's 
(§31/100). 

A schematic is included for 
the power supply, which furnishes 
the required±10 volts, a^id the 
-17.5 volts. 

The Digiac 3050 manuals are 
§10 for the set of two, one on 
computer description, the other 
on programming and applications. 
Digital Electronics Inc,, Ames 
Court, Plainview, New York 11803, 

(The Digiac 3080 manual,. 
originally planned as a §50 set 
of two, has finally been publish¬ 
ed as a single programming manual 
for §8, Digiac 5000 is a §19,500 
computer trainer, desk-size, with 
25-bit vrords, over 100 instruc¬ 
tions, 4096-word magnetic-drum 
memory’ and paper tape I/O, plus' 
IBM Selectric I/O t’ypev/rit er.) 

4. Bl-Tran Six . This §5500 desk¬ 
top computer trainer weighs 98 
pounds, has a single-address bi¬ 
nary parallel scheme, and thirty 
instructions. The core memory 
contains 128 6-blt words. Indica¬ 
tor lamps show the operation of 
all registers, 

• 

Volume 1 of the two Technical 
Operations Manuals covers opera¬ 
tion, theory and schematics of 
Individual circuits. Complete 
parts descriptions are included, 
except for transformers and core 
memory. The transistors used are: 
2N1304, 2N1505, 2N1309. Diodes: 
1N270. • , 

Volume 2 covers maintenance 
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programp, wiring diagrams and log¬ 
ic diagrams. 

3?rico for both manuals, $29.90; 
Fabrl-Tek ‘Ino.. 1019 East Excelsi¬ 
or Blvd., Hopkins, MinOo 5r>o43. 

6o Russia n ENC. Vaoauni-tubG com¬ 
puter trainer, this “Educational 
Numerical Computer" uses 19-bit 
words, a single-address system, 
uiid has 11 instructionso 

It also has a magnetic-drum 
, memory of 1,024 worclvS, using a 
"drum from a machine of tbo so- 
ries Uralo*l.“ Photoelectric 
tapo-reader input, priixlfvx' out¬ 
put. 

Seventeen types of enreuitn 
are used in EliC, total, of g&?, 
Including 163 flip-flop^.. Maj.n 
tube types are 6N3P 6V1V^ G2'fh2P, 
for those of you with access to 
Soviet tubes. 


registers and 64 instructions. 
However, the 422 has been "de- 
standardlzed," according to Uni- 
vac, and the manuals are no long¬ 
er available. 


BOOKS AND BOOKLETS 


V /e Built Our Computers . A.B. 
Bolt, edi.tor. Cambridge Unlvcrai' 
ty Press (New York office: 32 
East 5? St.), 1966. 101 pages, 
$3o95 hardcover; $1.95 paperback 


This book, reviewed here only 
because several members had asked 
about it, dosoribes very simple 
computers, analog axid digital, 
made by Gth-forra beys (12 years 
old) at a British school. 


Of use only to beginners and 
those v;orking ^^rith beginners. 
The digital "computers" all use 
relays and are quite small. 


The IGB-page English tracMls- 
tion of the original Russian 
(1863) book gives a complete dis¬ 
cussion of EMC; very 3ntoresting 
to read how the "other aide" com¬ 
putes, Send 03.00 for "Digital 
Computer for;Training Purposes 
(ENC), by V.I.. Katov., et al, 
dPRS: 24,498, OTS 641312]9," to 
Clearing House for Federal Scien¬ 
tific and Teo).\nlcal Information, 
Springfield, Virginia 221 bX. 

•if 

Negotiations are under v/ay v^ith 
4 other manufacturers to see if 
they can sell us sets of overall 
scheraatlcs, but the outlook isn't 
good. If you know of other avail¬ 
able computer schematics, let me 
kiiow and I'll mention them in the 
next issue of the ACS Nev/aletter,. 

It was hoped that manuals v/ould 
be obtainable for the Univac 422 
computer trainer, v:ith magnetic- 
core storage, 15-bit v/ords, nine 


Integr a ted Circuit Projects From 
Motorola , available from HEP, 
Dept, ACS, Box 955, Phoenix, 
Arizona 85001; $1.10 ($1 plus lOff 
for handling and postage). Has 96 
pages, is the first IC project 
book for the hobbyist and experl- 
metiter. Among the contents: a. 
square- wave generator v/lth 10- 
nsec rise time, frequencies from 
6 Hz to 60 kHz; binary computer: 
organ, etc, (Haven't seen it yet. 
but seems v;ell vrarth the dollar. / 


Des ign of Transistor Sv/itohine 
'Circ uits for Pata-Processing 
E quipmen t / 75 cents from RCA, 
Electronic Components and De¬ 
vices, Harrison, N.J, Has 44 


pages on design considerations, 
procedures and examples, plus 
typical switching circuits using 
RCA transistors. The 16 circuits 


use a variety of transistors and 
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voltages; there Is not a unified 
set of circuits. The booklet ends 
with a computer transistor data 
chart: 6 memory-driver types, 44 
logic types, maximum ratings and 
electrical characteristics limits 
for.^each. 


PROBLEMS MD (SOME) ANSV/ERS 

1-1. V/here can I buy computer com¬ 
ponents? 

These have been mentioned: 


1-6, VJhere can I buy lov-cost inte¬ 
grated circuits? 


The cheapest IC*s I've seen are the;, 
Pairchlld RTL epoxy TO-5 devices, 
nevrlv reduced to: 



1-99 

100-999 

1.000 up 

Buffer 

$,eo 

$ ,54 

V • 36 

Dual 2- 
input 
gate 

JK FF 

.80 

.64 

.36 

1,60 

1.00 

.67 


Fairchild Semiconductor, 313 Falr-^ 
child Drive, Mountain View, Calif, 


John Meshna, 19 Allerton St, Lynn 
Mass, 25j^ for catalog, 

ALGO, 3 Wolcott Ave, Lawrence, 
Mass. 

C and H, Pasadena, Calif, 

Salvage Depts of Autonetica and 
Hughes Aircraft, in California, 
Saturday mornings. 

NOTE: Order by mail only as a 
last resort, Vford on one store is 
that "much of the computer 
equipment is pretty .)unky ... the 
memory drums seemed beyond re¬ 
pair, ,,," Caveat Emptor. 

1-2. Does anyone have manuals or 
schematics for the magnetic-drum 
system built by LFE in 1955-5 for 
the RCA 501, with a 15-mlllion- 
bit capacity, 120 heads, 100-plus 
mercury-wetted relays and v/hat 
appears to be tv/o separate ampli¬ 
fier chassis? 

1-3. VHiere can I get "V/Y" IBM SMS 
circuit cards? 

1-4. Hov; can I solve the problem 
of high-speed, high-povrer drum 
head-switching at lev; cost? 

1-5, V/hat Is a suitable connector 
for a 10" X 12" PC board? I'd 
like to use v/ire-v;rap intercon¬ 
nections. 


The Motorola M0700P series Includes 
a dual JK flip-flop for $2, 1-999j 
the Philco E-line Series DTL has 
a JK FF for $2.80, 100-999, 

1-7c Hovr can I design a' 10-pseo 
delay line using RO elements? , 

1-8, What are the pros and cons on 
serial versus parallel address and 
associated circuit requirements? 

1-9, V'/here can I locate a cheap / 
electroluminescent output display? ' 

YOUR AI^'SV/ERS TO THESE PR0BLEI‘!S '.i/ILL 
BE PRINTED IN THE NS>JT ISSUE. 


THE LAST V/ORD 

That's it for the first Issue. As 
today's nail, v;e have 60 poten¬ 
tial members. And the latest vrord 
on the possibility of being able to 
buy overall schematics for a couple 
of standard computers is more en¬ 
couraging novr. See the next issue. 


NEXT ISSUE will be about input- 
output equipment. If you have 
had any experience with this, or 
thoughts to share, send details, 
V/hat is cheap and reliable? Can 
we make it? V/liere can vre get it? 
How Eiuch of an interface does It 
require? 


Copyright 1966 by Stephen B, Gray 
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membership 

Inquiries about ACS membership 
have been received from 77 men 
thus far, In 23 states, Canada, 
Swltserland and Italv. Of these, 

36 have sent In the $3 to become 
members (4 have sent In more), 
including the Canadian, so the 
ACS Is now an International group. 


INPUT/OUTPUT 

Although there are a great many 
types of Input/output equipment, 
nearly all are beyond the finan¬ 
cial reach of the average amateur, 
or they take up too much space. 
Card readers and punches, magnetic 
tape, electric typewriters, elec¬ 
troluminescent panels, printers, 
crt display — these are usually 
too expensive and moat of them are 
too big. In the middle ground are 
such devices as rear-projectIon 
display. Nixie tubes, paper tape 
readers and punches, magnetic 
drums — expensive If new, often 
reasonable when used or surplus. 
That leaves, at the cheap end of 
the scale, lamps and pushbuttons. 

With only lamps and pushbuttons 
as Input/output, automatic pro¬ 
gram loading la not possible, nor 
la the read-ln of external data. 
Output consists of reading the 
register lamps. 

This Is well and good for the 
first stages of computer building, 
but sooner or later the amateur 
wants to get Into automatic oper¬ 
ation. His first step Is often In 
the direction of Teletype gear. 

The ACS Is fortunate to have a 


member with much Teletype experi¬ 
ence, Jim Haynes, who has analyz¬ 
ed the various models of Teletype 
equipment for us; 

Teletype Equipment 

Although Teletype gear Is alow 
and awkward to use, It Is readily 
available and relatively cheap. 

The only stuff that Is widely 
available uses the 5-level Murray 
(often called Baudot) code. 

The old Model 12 has the advan¬ 
tage, for computer use, of having 
a parallel-input printer and a 
parallel-output keyboard. This Is 
so old It Is obsolete even for 
amateur use, but probably some of 
the machines can be obtained from 
hams In the New York area, which 
was Its mainstay. 

The more recent and more popular 
Model 15 la quite widely avail¬ 
able (for example, see the All- 
tronlca-Howard ads In QST maga¬ 
zine). This, like the rest of the 
later Teletype line, has the dis¬ 
advantage for computer use of re¬ 
quiring serial signals. Thus one 
must build an electronic aerial/ 
parallel/serial converter, or 
find an electromeohanioal one 
(not too hard to Xlnd, partloulaav 
ly In New York). 

The current Model 28 line is usu¬ 
ally available, and although se¬ 
rial In operation, la more at¬ 
tractive for computer use because 
of its higher speed capability 
(100 wpm, 10 ohar/sec) and be¬ 
cause It Is more readily recoded 
to a more oomputer-oompatlble 
code. In fact, one who Is ambl- 
tous could even convert It to a 
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Model 36, whloh uses the ASCII 
code. But probably it would be 
easier to keep the 5-level oode 
and Just rearrange the numerio 
characters for a BCD code. How¬ 
ever, once one has a program in 
and running, he can convert oode 
to Murray in the computer, so 
that odd-coding would be needed 
only to get the initial program 
In and running. For a serial com¬ 
puter, this mi^t well be done as 
in the Raytheon 250. loading one 
bit for each character of input. 

t 

For Information on the availabil¬ 
ity of 28-llne equipment, contact 
Bert A. Frail. 558 Ridge Ave., 
Wlhnetka, Illinois. If one plane 
to do hie own rebuilding amd re¬ 
pairing, this should be speci¬ 
fied, as the gear is much cheaper 
that way. 

One can also get new Teletype 
ear from the factory; the Model 
3 8-level ASCII machine is quite 
popular with small computer mak¬ 
ers, and can be had for about 
$600. Contact Mr, R,R, Bogdan, 
Teletype Corp,, 6555 Toxihy Ave,, 
Skokie, Illinois. 

I 

Teletype also has punched-tape 
apparatus capable of higher speed 
(105 ohar/sec). There is very 
little of this on the surplus mar¬ 
ket, but Bert Frail is the one to 
try. 

Some saving can be had on the 
Teletype equipment new from the 
factory, by buying the bare-bones 
units (typing unit, keyboard) 
separately and doing your own 
cabinet or cover. The regular key¬ 
board has to have the typing unit 
to make it work. 

One nice feature of the 33 line is 
that the keyboard is parallel and 
there is an electrical parcdlel/ 
serial converter. Thus one can use 
the parallel interface rather than 
the serial interface that is nor¬ 


mally used for communication pur¬ 
poses. Also, the paper tape read¬ 
er in this line is magnet-driven, 
which makes it nice if one wants 
to use the tape reader by itself. 
The punch is made to be used with 
the typing unit and cannot prac¬ 
tically be used alone. 

Then there is the more rugged Mod¬ 
el 35 line, but an amateur would 
not likely want any of this, as 
it is quite a bit more expensive. 
(This is used in some SDS and Uni- 
vac computers, and others.) 

If one wants to be a bit archaic, 
he could find out all he wants to 
know about the Teletype and mag¬ 
netic-wire I/O gear used with 
SSIAC by contacting the National 
Bureau of Standards. This is, of 
course, completely obsolete by 
today's standards. However, one 
might be able to do something in 
the way of working over a oheiq? 
t^e recorder to get high-speed 
operation on the computer and 
slow-speed recording and playbaok 
from Teletype gear, 

(National Bureau of Standards Cir¬ 
cular 551, Issued Jan. 25, 1955, 
"Computer Development (SEAC and 
DYSEAC) at the National Bureau of 
Standards," was at one time avail¬ 
able for 82 from the Supt, of Doc¬ 
uments, Govt, Printing Office.) 

This is about all except to men¬ 
tion that in San Francisco one 
should try Buckley's, He usually 
has Teletype gear, and he once 
had some old IBM‘EReotrowriter 
stuff, although the latter was in 
pretty bad condition. But the 
Eleotrowrlter is not at all want¬ 
ed by hams, which should hold its 
price down, 

P.S. The 5-level Murray code is a 
bit awkward to handle, but then 
one could rearrange the Teletype 
keyboard and the type pallets to 
get his own 5-level oode beused on 
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BCD or oxoads-3 or whatever ia de¬ 
sired. But then, In a maohlne of 
any alee, one oan do the code oon- 
veralon by programming, or by mak¬ 
ing an off-line oonverter, so that 
the standard machine may be used, 
thus preserving the normal key¬ 
board arrangement. Therefore, the 
major I/O problem Is what to do 
when Teletype equipment Isn't 
fast enough. 

«««#***#**«**« 

Another member, Fred Strother, has 
furnished the names and addresses 
of companies that sell used Tele- 
tsnpe equipment: 

Where to Buy Used Teletype Pear 

Atlantic Surplus Sales Corp. 

250 Columbia Street 
Brooklyn, Now York 
(catalog) 

J. Thomsen W9YVP 
11001 South Pulaski Road 
Chicago, Illinois 60655 

Alltronios-Howard Co. 

Box 19 

Boston, Massachusetts 02101 

Slllott Buchanan W6VPC 
1067 Mandana Boulevard 
Oakland, Oallfomia 

Columbia Eleotronlos (catalog) 

4365 V. Pico Boulevard 

Los Angeles, California 90019 

R.E. Ck>odheart Co., Inc. 

Box 1220-A 

Beverly Hills, California 90213 

Fred suggests the Teletype Model 
14 reperforators and tape dis¬ 
tributors, available at a very 
nomlned price. These units print 
and perforate 9/16” tape from a 
five-level coded signal. The key¬ 
board and the tape distributor 
both generate the same 5-level 
code. 


Neon Drivers 

Jim Haynes writes that a most eco¬ 
nomical and satisfactory display 
is a neon indloator driver by a 
hlgh-mu trlode such as a 12AX7 or 
5965. The grid of the tube can be 
driven direct from the usual sort 
of logic voltages In a translator 
system. A lOOK series resistor at 
the signal source prevents the 
Indicator-circuit wiring capaci¬ 
tance from loading the circuit at 
all. 

One can get very nice-looking 
^eon Indicators encased In plastic 
for panel mounting for around 20 
cents each. Jim puts ten of the 
12-volt tubes across the power 
line so that no filament trans¬ 
former Is needed. An Isolation 
transformer capable of supplying 
about 1 ma per lamp Is satisfac¬ 
tory for the plate supply. A full- 
wave bridge rectifier without a 
filter Is satlafactoiTr* 

This arrangement doesn't load the 
circuit as a transistor-driven 
Indloator would, and It Is much 
cheaper than either a transistor- 
driven Indloator or a- 6977 indi¬ 
cator trlode. It gives a nice 
bright light, and allows the use 
of Isolating resistors to prevent 
capacitive loading from bothering 
anything. 

With Integrated circuits and low- 
voltage transistor logic there 
are problems with this arrange¬ 
ment, however, because the gain 
of the trlodes Ish't high enough. 
And there Is the problem of all 
that heat from the tubes. 

Neon Lamps 

According to Fete Showman, neon 
lamps are cheaper and more effi¬ 
cient than Incandescents, an NS:-2 
costing 10/ and a #1819 with 
socket costing 32/. However, 
there doesn't seem to be a z2/. 
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70-volt neon-driver translator, 
and Inoandesoent drivers oan be 
had for about 10^, surplus. 
Sylvania's Inoandesoent display 
lamps are much easier to use, but 
cost about 65 ^ per bit, with 
soohets. 

«*«*#*«**«*#**** 

Information on how to age and se¬ 
lect neon lamps la oontalned in 
"Build This Eleotronlo Computer," 
In the November, 1966, Issue of 
Eleotronlos Illustrated. The de¬ 
vice Is actually an accumulator 
rather than a computer. 

Voice Output 

One member has a voice output for 
his computer. Two stereo heads 
are staggered to provide four 
tracks. Each track Is subdivided 
Into three sub-bands to provide 
ten channels and a control chan¬ 
nel. 

CRT Display 

For those amateurs Interested In 
oathoda-ray-tube display, an in¬ 
formative survey article is oon¬ 
talned in the Janueu'y 1965 Issue 
of Electro-Technology, "Digital- 
to-Vlslbla Character Generators," 
by Sherman H. Boyd, pages 77-78, 
80, 84, 87-88, The systems most 
likely to appeal to amateurs are 
dot generators and vector genera¬ 
tors. 

Pete Showman believes a ort system 
to be oonelderably cheaper than a 
Nlxle-tube readout for more than 
one register, and infinitely more 
versatile. He thinks an alpha¬ 
numeric display oould be buUt for 
under $150, and a numeric-only 
system for about half as much. 

in interesting twist is found in 
"Forming Handwritten-Like Digits 
on CRT Display," by R.L. White, 
in Electronics, March 13, 1959, 


pages 138 to 140. The ten number 
generators produce the necessary 
horizontal and vortical wave¬ 
shapes by a simple shaping of a 
60-oyole Input. 


COMPUTER SCHEMATICS 

Control Data has, for $34,60, a 
maintenance and training manual, 
containing some diagrams, on the 
LOP 21 and the RPC 4000, both In 
the same publication. Pub. No. 

ESD 10600. 

The CDC 160-A Computer System 
Customer Engineering Diagrams Man¬ 
ual, Pub. No. 600 142 00 , is $2,70 
per copy. 

All inquiries and orders should 
be sent to: 

Literature Distribution Center 
Control Data Corporation 
1016 South 6th Street 
Minneapolis, Minn. 55440 

The LOP and RPC were previously 
sold by the Llbrasoope Division 
of General Precision; before that, 
the RPC was sold by the Roy«LL 
MoBee Coxt?, 

The LGP 21 has 460 transistors, 

375 diodes and no cores. Still in 
x^}duotlon. Its main frame costs 
16,000. Desk-size, it weighs 90 
pounds, has a magnetic-disk mem¬ 
ory with 4,096 31-blt words, 23 
Instructions. Single-address, 
serial arithmetic. Paper tape and 
typewriter input/output. 

The RPC 4000 contains 500 tran¬ 
sistors, 4500 diodes, no cores. 
Original price, $87,000; now, out 
of production, $28,000, The size 
of two desks, it weighs 900 lbs, 
has a drum memory with.8008 words, 
32 bits each. Two-address, serial 
arithmetic, 36 instructions. Paper 
tape and typewriter Input/output, 
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The 160~A oontalne 1700 traneia- 
tora. 11,900 diodes and 402 oorea. 
Original coat, |90,000; now, out 
of produotlon, $36,000. Deak-elze, 
It welgha 860 pounda, haa optional 
core, db:*um, dlak or tape memory. 
Single-address, parallel arith¬ 
metic, 12-blt words, 130 Inatxnio- 
tlons. Paper tape I/O. 

**##*«*■»«*** 

Although many ACS mambera write 
that designing the computer Is 
^alf the fun, there are Just as 
many who are Interested In obtain¬ 
ing sohematlos. So we'll keep on 
looking. 


INTEGRATED CIRCUITS IN QUANTITY 

Fete Showman haa volunteered to 
help ACS members take advantage 
of the much lower prices of IC'a 
when bought In large quantities. 
If you want to btqr IC'a In quan¬ 
tities of 60 or mors, write, 
giving full details of exactly 
what you want, to: 

Peter S. Showman 
403 School St. 

Watertown, Mass. 02172 


ANSWERS TO PREVIOUS PROBLEMS 

1-1 . Who sells computer parts? 

Herbaok and Rademan, Inc. 

1204 Arch St. (catalog) 

Philadelphia, Pa. 19107 

Gadgeteers Surplus Electronics 
5300 Vine St. (catalog) 

Cincinnati, Ohio 45217 

Selectronlca 
12 South Napa St. 

Philadelphia, Pa. 

Leeds Radio Co. 

75 Vesoy St. 

Now York, N.Y, (no catalog) 
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1-7 . How can a lO-pseo delay line 
be designed using RC elements? 

Jim Haynes doubts that a very 
practical delay line can be built 
with RC elements. If one Insists, 
perhaps an active circuit will do: 



This is an active low-pass filter, 
so presumably It produces a pure 
delay below the cutoff frequency. 
However, a lot of sections would 
be needed If a good pulse shape 
Is to be preserved. RlCl should 
be made equal to R2C2, and the 
Ci/C2 ratio la a critical para¬ 
meter. 

Pete Showman says delay lines are 
easy to make, If you don't need 
large bandwidth and a long delay 
together. Look in the Radlotron 
Designer's Handbook under pl- 
section low-pass LC f ilters for 
some (^ta. = ^/L/C, Tqq = 1/ 
(*»/LC), delay per stage a 180° 0 
fco, so T a iVEc per stage. Try 
winding the Inductors on long 
polystyrene rods, with spacing 
about equal to winding length (or 
more). Choose L and C from cutoff 
frequency and Impedance, The de¬ 
lay time determines the number of 
stages needed, so, for Instance, 
a 300-ohm, 5-MHz, l-psec line 
needs 30 stages. 

Bill Greene says he's found two 
companies In the* New York area 
that can supply magnetostrlctlve 
delay lines for $126 to $166, for 
2 to 5-maeo types: 

Sealectro Corp. 

139 Hoyt St. 

Mamaroneok, N.Y. 

Digital Dsvlces 

212 Michael Drive 

SyoBset, N.Y, 
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The ioateur Computer Society is 
open to all who are interested 
in building and operating a dig¬ 
ital computer that can at least 
perfonn automatic multiplication 
and division, or is of a compar¬ 
ative oomplexity. 

For membership in the ACS, and 
a subscription of at least eight 
issues of the Newsletter, send 
$3 (or a oheok made out to me)toe 
Stephen B, Gray 
Amateur Computer Society 
219 West 81 St 
New York, N.Y. 10024 
The Newsletter will appear about 
eveiTT eight weeks. 


l~a . What are the pros and cons of 
serial versus parallel operation 
and associated circuit require¬ 
ments? 

Jim Haynes feels that the pro of 
serial operation is the small 
hardware requirement and the con 
is the slowness, which is why 
serial operation has all but dis¬ 
appeared from modern commercial 
computers. 

If serial operation is to be used, 
Jim strongly recommends that nega¬ 
tive numbers be represented in 
two's complement form, which sim¬ 
plifies things enormously. A good 
write-up on a serial computer is 
in the book, "Analog and Digital 
Computer Technology," by Scott, 

Serial operation is good with drum 
or disk or delay-line storage, 
which is a pretty cheap form of 
storage. For registers, one could 
use short delay lines, drum or 
disk tracks with multiple read 
heads, or the new IC shift regis¬ 
ters that have a lot of bits on 
one chip. These IC's are rather 
expensive ($75 or so), but that 
is cheaper than most brand-new 
delay lines and is certainly 
cheaper than a flip-flop register, 

PROBLEMS FOR THIS ISSUE 


2-1 . la there a book or £u*tiole on 
designing memory-core drivers? 

2-2 . Where can one buy one of the 
new pushbutton telephone dials? 

Herbach and Radeinan have a 16- 
button Western Electric 508 push¬ 
button switch for $24,95. 

See "A Pushbutton Telephone for 
Alphanumeric Input," in the April 
1966 issue of Datamation, pages 
27-30. The system described re¬ 
quires 12 pushbuttons. 

2-5 . Caul heuns get used Teletype 
gear from Western Union? 

Yes. Through arrangements with the 
ARRL (American Radio Relay League) 
surplus teleprinter and related 
equipment is made available at no 
charge to licensed radio amateurs. 

Western Union is disposing of sur¬ 
plus equipment, including the Mod¬ 
el 2B (same as Model 14 narrow 
tape printer). Model 26 auid Model 
100 peige printers. Later WU ex¬ 
pects to dispose of Model 14 re¬ 
perforators, as well as Model 15 
and Model 19 equipment. 

Hauns desiring more info, write to: 
Prank C. White (Coordlnator-WUSP) 
2706 Hea*mon Road 
Silver Spring, Mauyland 20902 


HXXT ISSUE will be about comput¬ 
er circuits, mostly about bulld- 
your-own and where to get the 
schematics, auLso some inlb on 
suiplua circuits and IC's. If 
you have any experience with 
these, or thoughts to share, 
please send details. Where do 
you get sohematlcs for surplus 
circuits? Are homemade printed- 
wiring boards cheap enou^ to 
use? How do you use boards with 
broken-off terminal contacts? 
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MEMBERSHIP 

The ACS Is now Intercontinental. 
We have a new member In Bologna, 
Italy, who nay be known to some 
of you hams as IILCF. 


COMPUTER SCHEI-IATICS 

Although many ACS members say they 
find that designing the circuits 
for their computers la the moat 
Interesting part of their hobby, 
there are Just as many members who 
oannot design their own, and who 
need help. This Issue tells where 
to get various circuit schematics. 

Government Publications 

There la a variety of government 
publications about computers and 
their circuits, usually much 
cheaper than commercial publica¬ 
tions. One of the best known 
agencies. In digital work. Is the 
National Bureau of Standards, 
which has published several Tech¬ 
nical Notes of Interest to the ACS, 

NB3 Technical Note 68 (76 pages) 

This technical note, "Transistor¬ 
ized Building Blocks for Data In¬ 
strumentation, " was published in 
September I960, and is available 
for $2.00 from the Clearinghouse 
for Federal, Scientific and Tech¬ 
nical Information, Springfield, 
Virginia 22151. 

These digital modules were devel¬ 
oped for the "many data recording 
and preliminary processing tasks 
encountered In the scientific op¬ 
erations" of the Bureau. The mod¬ 
ules were designed with three fac¬ 


tors in mind: reliability, econo¬ 
my and versatility. 

Most common la the 2N414 transla¬ 
tor, with a few 2N363 and 2N123 
types also used. The diode, a 
gold-bonded type, is the only ex- 
enslve Item: this DR435 costs 
80 per 100. Hovrever, possible 
equivalents are the TI55, 1N4009, 
1N698,,1N910, 1N911, 1N497, or 
1N695, The 1N911 seems the closest 
but this needs checking out. 

The modules include a flip-flop, 
NAND gate, one-shot, analog sv/ltch, 
RCD gate, analog voltage compara¬ 
tor, decimal decoder, octal-hexa¬ 
decimal decoder, power driver. In¬ 
dicator driver, read circuit (for 
drum or tape), v/rlte circuit, and 
pulse generator. Printed-wlrlng 
layouts are also given, for those 
who wish to make their own. 

Supply voltages are -12, fl2 for 
bias, and a reference voltage for 
the analog circuits. The pulses 
have a propagation delay averaging 
0.6 psec, and a 6-volt rise in not 
more than one pseo. The flip-flops 
operate at a 50-kHz- maximum, 

NB3 Technical Note 168 (112 pages) 

Bearing the same title as TN 68, 
this technical ncJte was published 
In 1963, and Is available for 55 
cents from the Supt. of. Documents, 
U.S, Govt, Printing Office, Wash¬ 
ington, D.C, 20402. 

This TN contains several additional 
circuits (gated T Input, preampli¬ 
fier, pulse stretcher, sampler, 

BCD counter), modifications of some 
TN 68 circuits, and corrections of 
errors appearing In TN 68, 




The flip-flop drawings show that 
epeed-up diodes may be added a- 
orosa the Input-gate resistors. 
Although the text doesn't say so, 
these diodes Inorease the maximum 
flip-flop frequency to 400 kHz, 

NB3 Technical Note 268 (122 pages) 

This technical note has the same 
title as TN 68 and TN 168, was 
published in 1966, and Is avail¬ 
able for 60 cents from the Supt, 
of Documents, USOPO, 

t 

This technical note makes some 
changes In the previous circuits, 
because of the special require¬ 
ments of a particular group at 
the NBS, The basic logic transis¬ 
tor here la the 2N404; the com¬ 
plementary transistor Is the 
2N1302, For higher currents, a 
2N659 Is used; for even higher 
currents, a 2N1039, 

For better temperature perform¬ 
ance, a silicon series was also 
designed, using the 2N3638 In¬ 
stead of the 2N404, and the 1N270 
diode, which costa half as much 
as the DR435, Silicon equivalents 
are also given for the other tran¬ 
sistors. 

In the germanium series of TN 268, 
the change to a 2N404 has meant, 
with respect to the modules of the 
two previous notes, only that some 
base resistors and capacitors have 
different values. 

Several circuits are new; reed-re¬ 
lay card, 16 x 16 matrix, coll 
driver, comparator gate, ripple 
shift register, hlgh-lmpedance am¬ 
plifier, and osclllator/one-shot, 
This last circuit can be used In 
three ways, depending on the out¬ 
board wiring. 

«««**««**««*«#**«*««*# ' 

According to the author of one of 
these technical notes, the use of 
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discrete-component modules has re¬ 
cently been abandoned at the NBS 
In favor of Integrated circuits, 

«»***«*««*********««» 

Application Notes 

Although there have been many 
applications of these digital 
modules In various sections of the 
NBS, and a variety of application 
notes, all but one are NBS Internal 
publications, and are not available 
to the public. 

NBS Technical Note 64, "Design and 
Operation of the Cellometer Com¬ 
puter," was published In 1960, and 
Is available from the Clearinghouse 
for 02,00. This concerns the design 
of AMOS, a special-purpose computer 
for keeping track of data relating 
to cloud heights, for automatic 
weather stations. 

Because no computing circuits are 
Involved, this TN Is of secondary 
interest to the ACS, although It 
does contained detailed schematics 
that give useful Information on 
various Interconnections. 

The computer la more of an Infor¬ 
mation storage and retrieval device 
than a computer. A magnetic drum 
stores data on varying cloud 
heights. A few simple comparisons 
are made between data groups, and 
various cloud-height data Is made 
available, either as lamp output 
or throu^ switch contacts for 
remote display or printing. Some 
145 digital modules are used. 

Data Systems Technician 3 & 2 

This Navy Training Course was pub¬ 
lished by the Bureau of Naval Per¬ 
sonnel as NAVPER3 10201, Available 
for 03.00 from the Supt. of Docu¬ 
ments, USGPO. 

This 468-page book, written for 
Navy men striking for a higher 
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rating, la highly recommended. It 
la an excellent aource of Infor¬ 
mation, either for the computer 
expert, or for a novice with a 
good electronics background. 

After three short chapters on In¬ 
troduction and number systems, 
there are six chapters (1S2 pages) 
on basic computer subsystems: con¬ 
trol unit, arithmetic unit, memory 
and storage units, input/output 
devices, programming, and A-D and 
P-C conversion, 

I 

Tiio next five chapters (203 pages) 
discuss In detail, with many sche¬ 
matics, the NTDS (Naval Tactical 
Data System) computer (CP 642A/ 
USQ-20v), which Is the Unlvao 1206, 
This military general-purpose com¬ 
puter has 30-blt words, 62 Instrtc- 
tlons, 36,768 words of core stor¬ 
age. The circuits are almost all 
made up of Inverters and Indicator 
drivers; flip-flops are two In¬ 
verters cross-connected. Add time 
Is 16 /laeo, Including storage 
time; 9,6 psec without. There are 
7 Index registers, an accumulator, 
and one other register that can be 
used as an accumulator. It contains 
32,298 diodes and 10,702 transis¬ 
tors, and has: a main-frame volume 
of only 58,6 cubic feet. 

As the book says, "the coverage Is 
not all-inclusive," so don't ex¬ 
pect a full set of prints. How¬ 
ever, the 50 partial schematics 
go a long way. 

The remaining four chapters cover 
other Navy computers (Control Data 
160-A and 1604-A, briefly), test 
equipment, maintenance information 
and maintenance procedures. 

NOTE : The Navy has Informed me 
that all 2500 copies of the first 
edition have been sold. However, 
a second edition should be avail¬ 
able In about 12 months. So make 
your orders next winter. In the 
meantime, you can take a look at 
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this book (on microfiche) at any 
full depository of U.S. Government 
publications, which 1 s usually the 
largest public library in the 
state. Ask for U.S. Govt. Publi¬ 
cation 18658 (listed in the Nov, 
1965 monthly catalog). 

Researching computer literature Is 
a subject In Itself, which will be 
covered In a future issue. 

Preferred Circuits 

The Handbook of Preferred Circuits 
Navy Aeronautical Electronic Equip 
raent, Is in two volumes: the first 
is on vacuum-tube circuits; the 
second on semiconductor device clr 
cults, NAVWEPS 16-1-519-2. Price 
$1.75, Supt. of Documents, USGPO. 
The latest date I've seen Is April 
1962, although It may have been 
revised. 

The 1962 edition contains 22 cir¬ 
cuits; 11 are computer-type; two 
NOR gates, flip-flop, one-shot, 
pulse shaper, pulse power ampli¬ 
fier, Indicator, two more flip- 
flops, pulse generator and a relay 
control flip-flop. The first 7 
circuits use a 2N404, and require 
+6,-6 and -18 volts. 

The other circuits in this book 
Include five d-c regulators and 
several video circuits. 

Commercial Publications 

There are a few commercial publi¬ 
cations, and a lot of manufactur¬ 
ers' literature,, that give loglo- 
clroult Information, other than 
computer textbooks. Here are some 
of the best of both: 

Computer Logic Circuit Character¬ 
istics Tabulation , issued In two 
complete editions a year, August 
and February. Each new edition 
completely \ipdated. Annual sub¬ 
scription $32,50, D.A.T.A,, Box 
46B, Orange, N.J, 07050, 
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Contains schematics and major elec¬ 
trical characteristics of 3,200 
off-the-shelf commercially avail¬ 
able circuits produced by 66 com¬ 
panies. Includes price information, 

NOTE ; No component values, nor 
does the company sell outdated 
editions at lower prices. 

D.A.T.A. has a similar service for 
transistor characteristics, diodes 
and SCR's, and semiconductor de¬ 
vice mounting hardware. 

Manufacturers* Literature 

Some of these cost money, others 
are free but often hard to get 
without a business letterhead. 

Digital Logic Handbook , 328 pages. 
Digital Equipment dorp., Maynard 
Mass. 01754. 

This handbook, which has gone thru 
several editions. Is given away in 
huge quantities at computer siiows, 
and contains much useful informa¬ 
tion. The DEC system of drawing 
circuits Is highly stylized and 
takes awhile to get used to. 

Short Cuts to Successful Data Pro ¬ 
cessing Systems . 30 pages. Magnetic 
Systems Corp., 2000 Calumet St., 
Clearwater, Florida 33515. 

Sections on how to Implement logic 
with NOR-NAND gates, loading, ap¬ 
plications, and circuit specs. 

Digital Module Application Manual . 
114 pages, ^1.60, Raytheon Com- 
puter, 2700 South Falrvlew St., 
Santa Ana, Calif, 92704. 

Many types of counters, shift reg¬ 
isters, adders, with 13 pages on 
logic design, 9 on circuit descrip¬ 
tions and symbols, and 9 on appli¬ 
cation rules. 


East Vermont Avenue, Anaheim, Cal, 

If still available (my copy Is 
dated 1961), this easy-to-read 
booklet'Is well worth getting, 
with 37 pages on applications. 

Standard Products and Circuit 
Modules . 88 pages. Systems Engi¬ 
neering Laboratories, Inc., P.O. 

Box 9148, Fort Lauderdale, Florida 
33310. 

My copy Is a preliminary edition, 
so the final Issue may have a 
different title, and be longer. 

Unusual In that It gives all com¬ 
ponent' values: 2N404 (medium-speed 
series), 2N1499A or 2N962 (high¬ 
speed series), using +6, -6, -12 
volts. 1N192 diodes. 23 pages of 
applications, 

Q-Serles . Engineered Electronics 
Co., 1441 East Chestnut Avenue, 

Santa Ana, Calif. 56 pages, 5 on 
applications. 

EECo has the largest selection of 
off-the-shelf digital modules, with 
half a dozen families of modules. 

The full catalog. In.the EECo loose- 
leaf binder, is 2^ inches thick, 
with a quarter of an inch of appli¬ 
cation notes. The seirlea of most 
Interest to amateurs are probably 
the 0, U and Q. There la a separate 
application-note booklet for the 
Q series. 

Fairchild Microolrouits Handbook . 
Fairchild Semiconductor, 313 Fair- 
child Drive, Mountain View, Calif. 
94041. 

This looseleaf handbook contains 
sections on the various types of 
Fairchild micrologic: pL, MVpL, 

DTpL, TT)dj, CTpL, linear circuits, 
plus application notes, and tech¬ 
nical articles. Hard to get. 


Digital Application Notes . 68 pages, IBM Customer Engineering Manual of 
Interstate Electronics Corp., 707 Instruction. Transistor Component 
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CircuitB . 223-6889-3, 171 pages, 

Crlvea full schematics and circuit 
operation descriptions for six 
series of SMS cards, used in the 
7000 series, the 1401, etc. Not 
all SMS cards are given here, for 
some reason, A great' many of those 
circuits are level converters, 
coupling networks and line termi¬ 
nators. 

Although published In li?hlte Plains, 
New York, this manual, like nearly 
all other IBM publications. Is 
available only through an IBM 
branch office. To get this partic¬ 
ular one, of course. Is not easy. 


COl-IPUTER SCHEMATICS 

DE-60 computer, by Clsiry Corp,, a 
desk-size machine, 300 pounds, 200 
transistors, 2,000 diodes, 14 
thyratrons. Drum memory of 32 
words, 18 decimal digits per word. 
Serial arithmetic, 37 instructions. 
Keyboard Input, typewriter output. 
Tape and card I/O optional. Auto¬ 
matic built-in subroutines are 
contained in plug-in diode car¬ 
tridges, Original price, $18,000, 
Add time, 3 msec; Including stor¬ 
age access time, 60 msec. Time In¬ 
cludes access to five addresses 
and automatic alignment of decimal 
point. Internal numbering system 
Is BCD. 

Clary Is Introducing a new machine 
line that obsoletes the DE-60. 
Therefore Clary can make the DE-60 
wiring diagrams available to us 
"In limited quantities, free of 
charge." I have a set of these 
schematics, and It would be ex¬ 
tremely difficult to build a com¬ 
puter from them. Frankly, I don't 
think I'd try. If you must, write: 
I'lr. Duane Langer, Service Mgr, 
Clary Dataconp Systems 
788 Bloomfield Avenue 
West Caldwell, New Jersey 07007 
Incidentally, there was very little 

__Ja|c|s]_nev/sletter 


subroutine cartridge Information 
In the drawings I received. 


CURRENT PUBLICATIONS 

Scientific American . September, 
1966. Special Issue on computers. 
Covers the field fairly well, from 
describing how a NAND gate works 
to giving a computer program for 
playing checkers. Sood bibliography 
for each of the 12 articles. 

This Issue sold out fast and the 
publisher has no copies left, so 
you may have to go to the library. 

Computer design series In Electron¬ 
ic Design magazine, by an IBM ad¬ 
visory engineer. First article In 
the Sept. 27, 1966 Issue, pages 
86-91, "Digital computers are no 
mystery," showing some of the basic 
combinations of circuit blocks. 
Second article. In the Oct, 25, 

1966 issue, pages 72-31, gives a 
checklist to help evaluate module 
requirements. Three more articles 
will appear in this series, but 
they have not yet been scheduled. 

Occupations in Electronic Computing 
Systems . 72 pages. 30^ from the 
Supt, of Documents, USGPO. If your 
friends and neighbors ask what kind 
of Jobs there are in computers, or 
If you'd like to know more about 
the subject, this Is an excellent 
booklet. It describes the history 
of computing, current status, the 
digital work-flow process, and 23 
computer occupations In detail. 

Also Includes a glossary, a long 
and good bibliography, and sources 
of additional Information, such as 
ACM, BEMA and IEEE, 


CATALOGS 

Among the current catalogs to be 
recommended are those of two com¬ 
panies that are very useful when 
you need to order by mall: 
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The Amateur Computer Society Is 
open to all who are Interested 
In building and operating a dig¬ 
ital computer that can at least 
perform automatic multiplication 
and division, or is of a compar¬ 
ative complexity. 

For membership In the ACS, and 
a subscription of at least eight 
Issues of the Newsletter, send 
$3 (or a check made out to me) tee 
Stephen B, Gray 
Amateur Computer Society 
219 West 81 St 
New York, N.Y. 10024 
The Newd-etter will appear about 
every two months. 


Allied Electronics 
100 N, Western Avenue 
Chicago, Illinois 60690 
(Get the Industrial catalog) 

Newark Electronics Corp, 

500 North Pulaski Road 
Chicago, Illinois 60624 
(Branches In Inglewood, Calif.; 
Cinclnattl; Grand Rapids; Den¬ 
ver; Detroit and New York) 

Both catalogs list semiconductors 
In two ways: by N numbers and by 
manufacturer. Using the N Hat, 
you can compare prices. 

The 1967 Newark catalog has ten 
pages on ICs, made by Motorola, 
Texas Instruments, Raytheon, Gen¬ 
eral Electric, General Instrument, 
Sylvanla and Sprague. Nearly all 
digital. Cheapest J-K flip-flop 
listed Is Motorola's Unlbloc MRTL 
dual FF for $2, 1-999, as noted In 
the first ACS Newsletter 


ANSV.^RS TO PREVIOUS PROBLEMS 

2-1 . Is there a book or article on 
designing memory-core drivers? 

Doesn’t seem to be, I've asked 
several core manufacturers, but 
none has found anything. Looks 
like the designers are keeping 
their secrets to themselves, 
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PROBLEM FOR THIS ISSUE 

5-1 . Instead of using a set of 
pushbuttons for manual Input to 
every register, how can one use 
one set of pushbuttons and some 
kind of switching system? 


TRADING CORNER 

A member wishes to dispose of 20 
or 30 magnetostrlctlve delay lines; 
all but one Is 1848 psec long. Ori¬ 
ginally made to operate above 1 Mo, 
but few seem to operate that fast. 
May work OK at lower frequencies, 
or one could rewind the transducers 
for faster operation (tricky, but 
has been done). Complete with drive 
and read electronics, using surface 
barrier DCTL transistors. Designed 
for ±5 volts. Asking price, $5, 
postpaid. James H. Haynes, 1809 W. 
El Caminlto, Phoenix, Arlz, 85021, 
Also has a fev/ DCTL circuit boards, 
each with 30 or 40 SB transistors; 
some have 7 flip-flops each, some 
have ???. Asking -^7 for these, post 
paid, with connectors. Power supply 
for these boards, £3 V & -10, $25, 

Jim Haynes also says ,that Teletype 
sells circuit cards, etched but 
without components mounted, as 
maintenance parts. Reasonable cost, 
about 7d^ for a 2^ X 4i-inch card 
which goes Into a 15-pIn edge con¬ 
nector, Jim can supply the Teletype 
part numbers for various conflgu- 
ratlo'ns. 


NEXT ISSUE will be about memory 
circuits, with an article on how 
to check out magnetic cores of 
unknown origin, along with some 
general Information on surplus. 
If you have any experience with 
computer memories, please send 
details for the next Issue, Any 
ideas on the overall coat per 
bit for a core memory, Including 
read-write electronics? 
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MElfflERSHIP 

A letter about the ACS In the Jan¬ 
uary IEEE Spectrum (page 129) has 
brought a fresh flow of inquiries 
about membership. The ACS nov; has 
members in 20 states, plus Canada, 
rtaly and Sv/ltzerland. 


IfflAT TO DO 'JITH CORES OF 
UNKNOWN ORIGIN, by Sal Zuccaro 

(Sal has been in memory design 
for 10 years, and has patents 
in core-diode logic.) 

The used and surplus planes I*ve 
seen on the market are real an¬ 
tiques. I tested one originally 
made by Unlvac and found the 
r.vfltchlng time to be about two 
microseconds. A memory using this 
SO-mll core v/ouldn't be able to go 
faster than a five-microsecond 
cycle time. The size also would be 
excessively large. 

There are several possible reasons 
for core planes being in the re¬ 
ject bln. One is that too many 
cores in the matrix need to be re¬ 
placed. Another is that too many 
were replaced to pass the quality- 
control requirements of some given 
project. One more is trouble in 
the manufacturing process where 
the magnet wires are corroding for 
some reason. In like manner, a 
batch of cores could be too weak 
or brittle and thus subject to 
breakage. 

Sometimes a bunch of cores will 
have a shifting loop; that is, 
they have a magnetic bias. Cores 
in this category used to get well 
into production before someone 
discovered the defect. Mechanical 
damage, such as lifted pads, etc.. 


is a frequent cause for rejects. 

Happily, however, the reject bln 
also gets good usable frames, from 
several causes. 

Because every computer manufactur¬ 
er uses a different size memory 
V7lth any of a number of different 
cores, any event that stops a 
large production run in the mid¬ 
dle, puts good matrixes into the 
scrap bin. Nobody wants anybody 
else*a design. 

Cores are not going out of style; 
in fact, the demand is increasing. 
As for speed, oui- fast cores are 
turning over in 75 to 80 nano¬ 
seconds. Dovm in this region, the 
transition time of the signal 
along a wire is quite significant, 
[In one nanosecond, a pulse trav¬ 
els along some 9 Inches of wire.] 

Here is an outline of a few steps 
to take with a core of unknown 
origin. You need a bidirectional 
constant current source, so you 
can turn the core first in one di¬ 
rection and then in the other. 


The simplest setup would be; 



The amplitude of the current la 
monitored across the one-ohm re¬ 
sistor with an oscilloscope. 


Some of the simplest forms of cur¬ 
rent generators are shown at the 
top of the next page. Parallel the 
output transistors as needed to 
get the required current. 









20-5 



pulse shaper 

The pulse shaper can be Just a 
Miller circuit; 


This can be done even while It's 
In the matrix. 

Set one pulse around one amp, and 
sync the scope to the beginning of 
this pulse. Now, starting at near¬ 
zero current, advance the other 
current until an output Is Just 
ready to form on the sense line. 
This should be the knee. A turn¬ 
over signal looks like: 


■-r- 



To Curr. Oen, 


For the negative. Just replace 
NPN*s with PNP’s, and Invert vol¬ 
tages. 



\ 

\ 

\ 



\ 


The value of current which, when 
Increased, produces an output 
(first appearing at the noise po¬ 
sition), Is the value of the knee. 


A little simpler system Is: 



This circuit has the advantage 
that it can pass a constant cur¬ 
rent from either the positive or 
negative voltages. For positive, 

A goes to a positive voltage and 
B Is the output. For negative, B 
goes to a negative and A is the 
output. Any number can be connect¬ 
ed to the same output terminal. 

Pulse widths should be around five 
microseconds. Rise and fall times, 
around 0,2 microseconds. 


To check out a core, put a small 
magnet wire through It: 



This, divided by 0,6, should be 
equal to the maximum current need¬ 
ed to operate the core. This cur¬ 
rent divided by 2 Is what goes 
down the X and Y lines. A core 
that has a knee lower than 0,6 Is 
rather shaky. Some have knees much 
higher. In such a case the second 
pulse, called the write pulse. Is 
Increased to the point where the 
size of the output signal does not 
Increase, 

If you compare this value with the 
knee, you will get the true value 
of the disturb ratio. 

Another member, J'on Lax, stresses 
the need to go to 50- and 30-mll 
cores. This Is because, although 
80-rall cores are Inexpensive, they 
are more trouble than they are 
worth, considering size, heat and 
drive currents. 

Jon says that ao-mll cores take 
about three times the space, twice 
the current and about 2i times the 
cooling as 50- and 30-mll cores. 
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Also, they are about half as 
fast. V/hat with the new, very fast 
logic available, and trends toward 
miniaturization and the least up¬ 
keep possible, it Is possible that 
you can sacrifice certain parts of 
the design rather than save a few 
dollars by using the cheaper 
planes. It all depends on how you 
design your machine. 

Jon Is president of a company, 
made up of hlgh-school seniors, 
that sells cores, planes, stacks 
and magnetic-tape loops, to help 
finance the computer they’re 
building. The cores sell for $10 
to $80 per thousand, up to 10,000, 
and for $10 to $40 per thousand 
over 10,000. lEM-style buffer 
planes, 160 cores each, are sold 
at cost, $8.50 each. For details: 

Jonathan R. Lax, President 

The Information Organization 

121 Gill Road 

Haddonfleld, New Jersey 08033 

Jon figures that the cost of a 
core memory ranges from 15{< to QOfi 
a bit, depending on the ingenuity 
of the designer. The big difference 
is v/hether you use transistor or 
core sensing. The best source of 
schematics is textbooks, such as 
"Solid State Magnetic & Dielectric 
Devices" by Katz and "Information 
Storage and Retrieval" by Becker 
and Ha 3 '’es, both published by Wiley, 

The best source of cores is the 
manufacturers, says Jon. However, 
if anyone is willing to forego 
perfect specs, his company can 
provide cores from their revolving 
stock of rejects which they obtain 
from various of the larger houses. 
Many who do not need the ultimate 
in uniformity have been able to 
use them in the past, he adds. 

Pete Shov/man says that the amount 
of sophistication needed in a core¬ 


memory system seems to depend 
strongly on the physical size of 
the memory stack and on the thresh¬ 
old current of the cores. If the 
memory is small, diode decoding 
v;ith drivers at each end of the 
line can be used. Some useful arti¬ 
cles on such systems are "Designing 
a Small Core Memory ..., "by 
Jimerson, in Solid State Design . 

April 1964, pages 31-34, a word- 
select system with partial driver 
schematics; "A Versatile Magnetic 
Core Store Driving and Detection 
System," by J.A, Borrle, Slectronlo 
Engineering (British), Jan. 1963, 
pages 28-31. 

v;hen a core stack is big enough to 
have reflection problems, things 
get messy. Such memories must be 
treated as transmission lines, 
which 1) makes bidirectional drive 
harder, and 2) means large driver 
voltage swing; since Zq is 100 ohms 
or so, and the half select current 
for typical surplus cores is l^i600 
ma, i60 volts are required. Tran¬ 
sistors that can handle that much 
power in 100 nsec are far out of 
the amateur's price range. The best 
solution Fete has seen is the load¬ 
sharing matrix switch.-This multi- 
turn transformer array allovfs sev¬ 
eral (10, for example) smaller 
transistors to combine their out¬ 
puts, and to send the pulse to any 
of several (16, for example) out¬ 
put lines. An article with good 
references is "Magnetic Core Access 
Switches," by Mlnnlck and Haynes. EO-11 
IRE Trane ., June 1962, pp 358-368. 

The articles referenced are mainly 
mathematical theory, not schematics, 
but are useful if given a little 
study. Although the matrix switch 
is expensive, it can reduce overall 
system cost, since epoxy-cased 
transistors like the 2N3643 can be 
used as drivers. 

Pete isn’t sure v;here the dividing 
line between "large" and "small" 
memories is. The only way to find 
out is to try a diode-select system 
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and see If errors occur, he says, 
adding that a wrong guess could he 
expensive, 

Pete estimates the cost of the 
electronics for a 16K by 13-blt 
memory using a load-sharing matrix 
to be about $800, or about 0,4j^ 
per bit. The stack is extra, of 
course. Because cost increases 
slowly vrlth the number of bits, a 
4K system would probably cost 
$500 or so. A very small memory 
gets simpler, but diodes with the 
required rating might be fairly 
expensive, too. 

There are several articles on the 
gory details of sense-amplifier 
design, but Pete is not convinced 
that all the trouble is necessary 
in coincident-current systems 
(word-select'memories evidently 
have greater noise problems). So 
far Pete has had good results with 
a well-balanced differential am¬ 
plifier. 

In a previous letter, Pete said; 

In the real v/orld, drum and disk 
memories are of course the cheap¬ 
est, but hard to fix if damaged, 
and hard to find in good condi¬ 
tion. Old core planes seem to be 
numerous, but about six identical 
ones is the practical minimum for 
an efficient stack. I estimate 
minimum driver costs at j>1.35 per 
driver, and sense amplifiers at 
$3-5. Thus a 1024 by 13-blt memory 
would be $160, or an effective 
8192 by 2 by IS bits would be ^^425, 
both excluding: cores and decoding 
logic. 


CCMMEI'ITS, ANYONE? 

A few comments have been received, 
all saying they like the AC S i.ex'.’S— 
letter. Nice to get that kind, but 
more helpful would be comments on 
what you don't like about the Nev;&- 
letter, kTiat should there be more 
of, or less of? 


STANDARD A?!ATEUF. OCig'-UTSR KIT 

Amateur computer builders are now 
much like the early radio amateurs. 
There’s a lot of home-brev; equip¬ 
ment, much patchvrcrk, and most com¬ 
mercial stuff is Just too ejqjensive. 

The ACS can help advance the state 
of the amateur computer art by de¬ 
signing a standard amateur comput¬ 
er, or at least setting up the specs 
for one. Although the mere idea of 
a standard computer makes the true- 
blue home-brevf types shudder., the 
fact is that amateur radio would 
not be where it is today v/lthout 
the kits and the off-the-shelf 
equipment available. 

For those v/Iio don't believe in con¬ 
formity, the computer kit can be a 
Juraplnp;-off place, a basic machine 
on which to build their ov/n varia¬ 
tions and special add-ons. 

I propose a basic philosophy for 
the standard machine: it should be 
deslg’ned on the "bit-slice" prln- 
ci])le, so that the basic kit can 
be bought with a minimum word 
length. Then, as the builder can 
afford, he buys bit-units, each 
containing all the cards for adding 
one bit to the word length through¬ 
out the machine. A bare minimum of 
registers would be used in the bit- 
slice stages, with further regis¬ 
ters to be added on later, one by 
one (if this is feasible). 

Possible optional add-ons might in¬ 
clude a printer, character generator, 
X-Y plotter, card*punch, card read¬ 
er, additional core memory, drum 
memory, maybe even a Teletype, 

Many problems exist; here are some: 

1, V/hat is the minimum number of 
registers for it? Maximum? 

2, V.Tiat should be the price for the 
basic machine? $500 too much? 

5, V/hat should be the maximum 
word length? And the minimum? 
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4, What options should be made 
available for add-ona? 

5, Should the basic machine have 
! more than manual Input and 

lamp output? If BO, what? 

6, Should the contents of all reg¬ 
isters be visible on the con¬ 
sole? Or should one set of 
lamps do for all? 

7, For the stage after manual in¬ 
put and lamp output, is paper 
tape okay? Or should we go di¬ 
rectly to tape? Or drum? 

8, Hov/ much assembly v/ork should 
’ the kit-builder have to do? 

Could he solder in the IGa 
without burning them up, or 
should sockets be used? 

It may be possible to get some kit 
or IC manufacturer interested in 
putting the standard amateur com¬ 
puter kit (SACK for short) on the 
market, if there are enough pro¬ 
spective kit builders so he would 
not be left holding the bag. 

Please give SACK some thought, and 
let me know what you think about 
it. A standard amateur computer 
will probably be on the market by 
1970, whether or not we do any¬ 
thing about it. There's no reason 
v/hy we can't steer the inevitable 
in the direction we think best. 


BOOKS AIID MAGAZINES 

“Sense Amplifier Fits Any Memory," 
Electronics . Sept. 5, 1966, pages 
89-94, by a Sylvanla engineer. New 
general-purpose amplifier can be 
used with most coincident-current 
memories. Designed to be compati¬ 
ble with the Sylvanla high-level 
(SUHL) logic family, for use with 
Sylvanla's M3P-24 microcircuit 
computer ( Electronics . Oct. 18, 
1965, page 72), 

(There are two models of this sense 
amplifier, the SA-10, with high 
fanout, and the SA-11, with a lover 
fanout. Prices are: 


1 25 100 

SA-10 $35.90 23.60 24.20 

3A-11 26.10 20.80 17.60 

Not cheap, but neither is the SUHL 
line, in which the cheapest flip- 
flop costs $5.90 for 1 to 24. Hov/- 
ever, that's a 20-Mo J-K flip-flop.) 

« * * * * 

“Linear Pulse Transformers In Core 
Memory Design," W.G. Rumble (Lock¬ 
heed), Computer Design . Feb, 1967, 
pages 48 to 60, 

Although pulse transformers are 
bulky and expensive, and are not 
amenable to IC techniques, there 
are some advantages. This survey 
article discusses the major de¬ 
sign problems in four types of 
memory configurations, without 
going into the finer details of 
circuit design; 28 figures, no 
component values, 

« # * * « 

Small Computer Handbook . 544 pages, 
free from Digital Equipment Corp., 
146 Main St., Ila 5 '’nard, Mass. 01754, 
Discusses in detail, from a user's 
viewpoint, the FDP-8, FDP-8/S and 
the LINC-8 (PDP-S and LING combi¬ 
nation). Chapters on computer bas¬ 
ics, programming I/O devices, op¬ 
eration. Almost 100 pages on in¬ 
terface and installation, a variety 
of basic schematics Illustrating 
programmed data transfers, data 
break transfers and digital logic 
circuits. Combines three separate, 
larger handbooks in one small, 5^ 
by 8 format. DEO describes It as 
a “sourcebook of basic computer 
technology for the computer user 
and the student, '• 


COlvlPUTER SCHEMATICS 

Euild-lt-yourself books on the LINO 
computer are available: 

Vole. 1-11, $63. Manufacturing 
Doscrlptiori (wiring tables, parts 
list for DEO cards required, etc.) 
Vol. 12, $12. Logic Diagrams and 
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The Amateur Computer Society is 
open to all who are Interested 
in building and operating a dig¬ 
ital computer that can at least 
perform automatic multiplication 
and division, or la of a compar¬ 
ative complexity. 

For merabersliip in the ACS, and 
a subscription of at least eight 
issues of the Newsletter, send 
$3 (or a check made out to me); 
Stephen B. Gray 
Amateur Computer Society 
219 West 81 St 
New York, N.Y. 10024 
The Newsletter will appear about 
every two months. 


Timing Diagrams. (This alone is 
not enough; you need the wiring 
tables, too.) 

Vols. 13-14. Theory of Operation, 
(Not yet written). 

Vol. 15, $8. Assembly and Test 
Procedures. 

The set of 13 available volumes 
weights about 35 pounds, will be 
sent postage collect. Send your 
check to: 

Norman Klnch 

Computer Research Laboratory 
V/ashlngton University 
700 S. Euclid Avenue 
St. Louis, Missouri 63110 

LINO is a computer designed to 
control experiments and to collect 
and analyze data in biomedical and 
environmental science research. A 
single-address, fixed word length, 
parallel computer, using 12-blt 
binary arithmetic, LINC contains a 
crt display, an analog-to-digital 
converter, a relay register, and 
dual magnetic tapes (DECtapes, Sc¬ 
inch reels, transfer rate 6000 
words a second). DEO combines LINO 
with a PDP-8, so the two share a 
4096-word core memory. A LINO costs 
about $30,000 assembled. Parts can 
be bought from DEO: cards, cages. 

INTEGRATED CIROUITS II! CiUANTITY 
Pete Showman reports that only one 
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ACS member has responded to his of¬ 
fer to take charge of buying ICs in 
quantity (Issue 2, page 5). However, 
by finding another purchaser outside 
the ACS, he v/as able to persuade 
Fairchild to give the quantity price 
on 2400 pieces. Pete hopes to place 
a second order around May. 

Anyone interested in ordering at 
least 50 of the Fairchild RTL ICs, 
please v/rlte to 
Peter S. Showman 
403 School St. 

’Watertown, Mass. 02172 

Pete notes that using ICs would al¬ 
low a 2 tMc clock, and figures the 
cost at about $2.27-2.60 per stage 
of an "average" arithmetic register, 
depending on purchase quantities. 
(Pete's typical register can shift 
tv;o ways and load in parallel from 
another register.) 


PRDBLEl'lS FOR THIS ISSUE 

4-1 . A member vdio bought a Skybolt 
computer welcomes aqy information 
available on this item, especially 
the core memory. Information sent 
to the ACS will be forwarded. 

4-2 . Another member could use a good 
solution to hardv;are floating point. 
Responses will be forwarded. 

4-3 . A member is looking for a sup¬ 
plier for used or rebuilt electric 
typewriters with electrical inputs 
for computer I/O use. Any help? 

YOUR ANSV;ERS TO THESE PROBLEMS TiflLL 
APPEAR IN THE NEXT ISSUE. Please 
look through past issues, for unsolved 
problems and send in your ansxirers. 


NEXT ISSUE will be about how and 
where to look up articles and 
books on computer subjects of in¬ 
terest to amateurs, including 
some sources you may not have ‘ 
heard of, such as depositorlea. 

Copyright 1967 by Stephen B. Gray 
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MEIEERSHIP 

The ACS nov: has 70 members, in 23 
states, Canada, Italy, Japan and 
Switzerland. 

There are ACS members at IBM, GE, 
RCA, SEL, TRV/, Eunker-Ramo, Rugbies, 
V/estlnghouse, Lockheed, Litton, 
Hitachi, Bell Labs, Motorola, Good¬ 
year Aerospace, Brookhaven, ’West¬ 
ern Electric, Teletype, General 
Radio, Harvard, MIT, Annapolis, 
Arizona State, Tennessee Tech, 
Lehigh, and the Universities of 
Illinois, Michigan and Mississippi, 


SACK 

This issue was to have told where 
to look up articles and references 
about computers. Hov/ever, the com¬ 
ments received on the proposed 
Standard Amateur Computer Kit are 
of a more immediate value, so this 
issue will be about SACK instead. 
And there are many miscellaneous 
items, for which there will be no 
room in the reference issue. 

As expected, coraments on the SACK 
were mixed, both pro and con. Here 
are excerpts from several letters. 

it#* 

» 

From Don Fronek: 

A standard computer should have: 

1, Plug-ln cards (can buy ready¬ 
made cards or cards without 
components). 

2. Frame construction with card 
receptacles (allows the builder 
to locate his circuits as he 
wants them). 


3, Power supplies to fit within 
the frame, 

4, Universal front panel (pre¬ 
punched holes — x\'hen using the 
kit-builders approach). 

5, Input/output (plugs should be 
nvalliible at rear for addition¬ 
al or special outputs). . 

I find that plug-ln cards are the 
most desirable, because of uni¬ 
formity and because they do a good 
job of reducing the overall space. 
There are plenty of cards avail¬ 
able with and v;lthout components 
mounted. If the circuit boards are 
purchased in Quantity (as by a 
kit-builder company), they should 
not be expensive. The frame chas¬ 
sis should have the guides (or 
slots) and the card receptacles 
mounted. All the card receptacles 
I’ve seen are quite expensive, 
even in quantity, but if the sup¬ 
plying company riveted a utility- 
grade type to the frame, I don't 
think the cost would be too much, 
and would probably work fine 
(something on the order of riveted 
tube sockets on those cheap AM 
radios you buy for $5.99), 

I find that two things are the 
most Important: (l) printed- 
circuit boards and (2) frame 
chassis mounting hardware. With 
little exception*, the rest of the 
machine can be expanded in bits 
and pieces. The frame chassis 
could come ready-made in rows, so 
the builder could buy a row at a 
time. And cards as needed. 

It would be desirable to have some 
Sort of "standard" front for In¬ 
put/output that could be prepunched 
according to the kit one wishes to 
build, I think this whole system 



could be like "tinker toys," with 
the emphasis on high fidelltj'. The 
more you buy, the more things you 
are able to do and build, but 
everybody has his own Ideas of 
mixing units, and perhaps the 
builder would use the kit idea to 
complement the equipment that he 
already has. 

I would also use solderless con¬ 
nectors In all the wiring betvNreen 
receptacles. I find that I am con¬ 
tinuously changing ciroults. V'lth 
'close pin spacing, a soldered con¬ 
nection gets very messy even when 
you are trying to keep things neat. 
The v/lres get burned, the solder 
slops over onto the adjacent pin, 
and on and on. This means added 
cost, but I'll have to vote for 
solderless connectors. 

From Jim Haynes; 

Seems to be that the essential 
problem Is trying to decide v/hat 
you want to do with what you have. 

I guess memory is the pacing Item. 
Anybody who goes in for core, even 
small core. Is talking about money. 
Depending on the supply of delay 
lines, that Is probably the way to 
go for a cheap machine. 

I can see how one might build a 
sort of arithmetic unit demonstra¬ 
tor,. perhaps with a couple of reg¬ 
isters and the ability to add, 
subtract, shift, etc.; and this 
might use the bit-slice idea. From 
this basis, one could exercise a 
lot of originality In the instruc¬ 
tion set and instruction execution 
control logic — so this sort of 
thing vrould be hard to standardise, 
unless one wanted to try to market 
It for educational purposes and 
build a course around It or some¬ 
thing like that, which probably 
wouldn't appeal to ACS members. 

But without some storage, there's 


little point In building up the 
Instruction execution logic. And 
I would really hate to see the 
thing get mixed up In a formalized 
educational setup, because then a 
lot of professional education mar¬ 
keters would get into the act, and 
the price would go skyhigh. 

From Aubrey Hutchison; 

Before embarking on an effort to 
generate an amateur computer kit, 

I recommend that serious consid¬ 
eration be given to several Items 
v/Iilch I feel are a little more 
basic: 

1, ’..’Ith the apparent talent avail¬ 
able within the ACS, a set of rec¬ 
ommended building blocks (that 
later could be adapted into a com¬ 
puter kit) possibly should be de¬ 
veloped. Examples of building 
blocks could be shift registers, 
binary to octal converters, line 
drivers, sense amplifiers and add¬ 
er circuits. 

2, Consideration also should be 
given to an amateur standard in¬ 
struction repertoire that will be 
versatile enough to allov; either 
wired multiplication and division, 
or programmed multiplication and 
division. Also, enough initial 
consideration should be given to 
allow the deletion of Instructions 
that an Individual feels are not 
unique to his specific needs, 

3, Since the softv/are and hardv;are 
are usually related to a great de¬ 
gree, serious consideration should 
be given to both the hardware and 
software requirements before de¬ 
termining the word length. In my 
case, .1 have chosen a 12-blt v;ord 
and the Instruction repertoire 
used by Digital Electronics Corp. 

A word length longer than 12 bits 
tends to cause the hardware to in¬ 
crease at a rather rapid rate. A 
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word length less than 12 bits tends 
to make the programming unnecessar¬ 
ily complex. In my opinion, v;ord 
lengths ranging between 10 and 14 
bits are most suitable for the ama¬ 
teur. One advantage In using the 
12-blt word length and the DEC 
Instruction repertoire is the pos¬ 
sibility of using programs written 
for the DEC FDP-8 and PDP-5 series 
of computers, 

4, Most people, so it appears, are 
concerned with the speed of opera- 
’tlcn of homemade computers. Judging 
from comments in the Ilev/sletter. 

It is my opinion that this is an 
invalid concern; since with the 
order of speed allowed with Tele¬ 
type, microsecond equipment seems 
to be a little on the high side 
for practical purposes. Milli¬ 
seconds pos6l])ly v/111 be ample in 
most cases. Therefore, if SACK 
becomes a reality, it appears that 
the most practical application 
would be a four-register serial 
machine using multi-purpose regis¬ 
ters. For example, a buffer- 
accumulator combination, 

****«*'i»«*«« 

From Bill Pfeiffer: 

The idea of the standard amateur 
computer is excellent. I don*t see 
xdiere it is incompatible with the 
home-brew idea. As a starter, Just 
the specs would be enough. Those 
who can scrounge the necessary 
stuff can go from there. Those who 
need the works could get what they 
want. With the right kind of a be¬ 
ginning, all kinds of possibilities 
could develop for adding new fea¬ 
tures. Five hundred dollars seems 
quite high as a starting point. 

I favor trying to track somewhat 
with a machine like the PDP-8/S 
with minimum features to reduce 
hardware and complexities. 


From Dave Vednor: 

I must say that I am against the 
idea of SACK. By placing a kit of 
this type on the market, amateur 
computer builders would not have 
any major problems, and very few 
nev; ideas would result. Amateur 
radio is a good case in point. To¬ 
day moat of the gear in use is not 
home-brew, but manufactured to 
commercial standards. This is 
great for the hams who don't know 
how to build, but what is the pur¬ 
pose of amateur radio? The FCC 
thinks that the U.S. hams should 
Increase radio technology. This is 
being done, but not to the extent 
that it could be. If amateur radio 
gear was not produced commercially, 
we would not have as many hams, 
but those hams would make more 
contributions than all of the haras 
make today. I might add that I am 
also a radio amateur (V/B6UHM). 

There they are, five seta of opin¬ 
ions on SACK. They're given here, 
not to boost the idea of a computer 
kit, but for the value of their 
ideas. Further comments welcome. 


COMPUTER SCHEMATICS 

Build Your Teaching Computer Hith 
M.E.L. Sub-Assemblies . 16 pages, 
free from Amperex Electronic Corp., 
230 Duffy Avenue, Hlcksvllle, H.Y, 
11802. 

This booklet desorlbes a simple 
computer that can be built in five 
stages. The first stage performs 
addition and subtraction on eight- 
bit words, using one register and 
an accumulator. Control and data 
input are manual. Multiplication 
can be performed by successive 
addition, and division by succeslve 
subtraction, -manually. 

The stage tv/o computer can perform 
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automatic multiplication and divi¬ 
sion, by use of comparator and 
auto-restart circuits. 

Tlie stage tliree computer adds ex¬ 
tra storage to the stage tv/o com¬ 
puter, by incorporating tvro 3-blt 
shift registers, along with cir¬ 
cuits for transferring data be¬ 
tween these registers and the ac¬ 
cumulator or the main register. 

Detailed schematics are provided 
for these three computers. Speeds 
are 20 Kc, 1 cps, and manual. 

For the stage four computer, there 
is only a block dlagrai.! to show 
how a delay line can bo added for 
extra storage. The stage.five 
block diagrar .1 indicates hox^ paper 
tape might be used for input, and 
perhaps for output. 

The encapsulated logic modules are 
the Philips Series 2, sold by 
M.S.L. in England and by Amperex 
in the U.S.A, The coat of the cir¬ 
cuits for stage 1 is about ^230; 
for stage 2, about 0^310; and for 
stage 3, about ^600. These prices 
are for building the entire com¬ 
puter at that stage. The price of 
the M.E.L, delay line Is about 
$155 without U, S, duty. 


MORE OM CORES BY ZUCCARD 

Sal writes that, in the last nev;s- 
lotter, when he said "the size of 
the output signal," he should have 
said, "the size of the signal t^;hen 
Integrated." He continues: 

Here, a simple RC Integrator is 
used to sun theyi dt. Therefore, 
as a square-loop core has only a 
certain amount of flux available, 
It can only charge a capacitor to 
some pre-deterinlned value, no nat¬ 
ter hov^ fast or hard the core is 
driven. 

The Integrated signal looks like 


this; 



Here V X RC(t) = flux in webers. 

As to the remarks about 80- and 
50-mil cores, the EPJlA memory in 
the Bank of America computer uses 
80-mll cores. The half-select cur¬ 
rent is 180 ma. This is much lower 
than the half-select current of 
410 ma for a 30-mll lithium core. 
Some of the fast 20-mll cores have 
half-select8 of around 500 ma. 

For myself (says Sal), I can't 
imagine anyone In the ACS needing 
to operate memory to the point 
where heating becomes a problem. 
Almost any memory core will oper¬ 
ate at 200 Kc, and most hl£^-speed 
cores need special attention only 
above 500 Kc, 

V/e have used load-sharing switches 
in the past, and now they are Just 
novelties we talk about. For driv¬ 
ing a stack of any reasonable size 
(16K, 40-blt) I would use diode 
decoding and Just take care as to 
how I placed ray current paths. 

Incidentally, a single 4K plane 
can be used as the heart of a 
swell calculator. By operating one 
axis serially and the other on 
diode decode, one has 64 words of 
16 decimal digits. A little logic 
hung on and you're in business. 


CUPJ1E3T PUBLICAT'50ii3 

Glow Lamp Manual . Second Edition, 
General Electric Co,, Miniature 
Lamp Dept., IJela Park, Cleveland, 
Ohio 44112, If you v;rite for this 
neon-lamp manual on company let¬ 
terhead, It's free. Otherwise it 
will cost you $1.00, Probably 
available at-GE Miniature Lamp 
sales offices all over the country 
Has 117 pages, including 27 on re- 
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laxatlon osclllatora, and 24 pages 
on logic and conputer applications. 
Of those 24, 16 are on the binary 
system, basic logic operations, 
basic circuits (AND, OR, NOT) and 
waveforms; the rest Is on a pulse 
generator, bistable and monostable 
multivibrators, ring counters and 
memory circuits. The memory cir¬ 
cuit consists of only two resis¬ 
tors, a capacitor and a neon lamp; 
very sltnple, but to set the memory 
circuit requires a positive volt¬ 
age large enough to fire the lamp; 
to read It requires a positive 
voltage less than the firing volt¬ 
age; to reset it requires a nega¬ 
tive voltage low enough to extin¬ 
guish the lamp. 

All About Teletype Equipment . 32 
pages. Free from Telety]:e Corp. , 
5555 Touhy Ave., Skokie, Ill, 

60076. For those who know nothing 
about TTY, this Is a very basic 
beginning: how it works and what 
It consists of. 

Ilotorola IC Application Notes . For 
a list of 47 Motorola IC appli¬ 
cation notes, see page 53 of the 
Jan. 9 issue of Electronics. Of 
Interest are (1> AJJ-234, :!RTL Fam¬ 
ily of ICs, (2) Ai)J-251, Decade 
Counters Using MRTL ICs (3) AN-252, 
Choosing RTL Integrated Logic Cir¬ 
cuits, (4) AfJ-253, An Analysis of 
MRTL Integrated Logic Circuits, 

(5) ArJ-254, Using MRTL IC Flip- 
Flops, (6) AN-264, MRTL IC Shift 
Registers, (7) AN-279, Setup and 
Release Times in the RTL J-K Flip- 
Flop (8) AM-285 Loading Factors 
and paralleling Rules for MRTL 
ICs. May require a business letter¬ 
head to get from; 

Motorola Semiconductor Products 

Box 955 Inc, 

Phoenix, Arizona 85001 

Of the 8 Motes listed above, only 
AN-2a5 Is directly concerned with 
the MC700P series, the Unlbloc 
low-cost elements. 
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Special Issue on Logic and Switch¬ 
ing Devices . Control Engineering 
issue of January 1967. Of Interest 
to ACS members may be: short arti¬ 
cle by Kintner on digital switch¬ 
ing hardware (pages 64-67), such 
as DTL, RTL, etc.; reed sv/ltches 
for relay logic (84-68); six v/ays 
to make logic circuits, from op¬ 
tical switching to cores (116-119); 
and a round-up on relays for con¬ 
trol applications (78-63) and on 
digital fluidics (lCO-104). No 
break-throughs or really new Items, 
but a good issue to browse thru. 

^1 from Control Engineering, Cir¬ 
culation Dept., 466 Lexington Ave., 
Mew York, M.Y. 10017. 

Minotaur. A Relay Computer . Not so 
new, but If you're interested in 
relay computers, this is available 
from the Clearinghouse for Federal 
Scientific and Technical Informa¬ 
tion, Springfield, Va. 22151, $3 
for hard copy (55 pages), 75 ^ for 
microfiche. The title is mislead¬ 
ing, as Minotaur is not a computer, 
but a fancy relay breadboard, v/lth 
all relay points and colls brought 
out to a large 35 X 39 fixed plug¬ 
board, to which are also connected 
45 lamps, 15 pushbuttons, 35 diodes 
and five 4PDT lever sv/ltches. Of 
the relays, 14 are 4PDT, and 20 
more are 4PDT relays combined with 
20 4-pole ratchet relays. The rat¬ 
chet wheel holds four relay swing¬ 
ers In the make position on every 
other pulse. This two-relay com¬ 
bination Is the basis of counters. 
The report describes the set-up of 
logic circuits, binary counter, bi¬ 
nary arithmetic,’accumulator, and 
branch functions. Rather simple, 
but of interest for relay fans. 

Large-Scale Integration ^ special 
report in Electrenloa . Feb. 20, 
Mages 123-182. Reprint available 
at $1.50; 330 V/est 42 St, New ^ork, 
K.Y. 10056. Six articles on LSI; 
system design, memory, customizing 
by interconnection, computer design 
of LSI, isolation, MOS versus bl- 
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j^SV/ER TC A PREVIOUS FRCBL3-I 


The Anateur Computer Society la 
open to all v;ho are Interested 
In building and operating a dig¬ 
ital computer thaii can at least 
perform automatic multiplication 
and division, or Is of a compar¬ 
able complexity. 

For membership In the ACS,and 
a subscription of at least eight 
Issues of the Newsletter, send 
■;3 (or a check made out to me): 
Stephen B, Gray 
Amateur Computer Society 
219 ’.Jest 81 St 
New York, M.Y. 10024 
The Newsletter will appear about 
I every tv:o months. 


polar ICa, VJell vrorth reading, 
most of It, even If only for fa¬ 
miliarization. 

Computers Self-Taught Through Ex¬ 
periments . by Jack Brayton, 192 
pages, 54.25, Howard Sams & Co, 
Uses ^.N107 throughout, 2N322 for 
lamp driver, 1N34 diode. There 
are 28 projects. After building 13 
gates, precedes to adders, diode 
matrix, counters, registers, lamp 
circuits, ends with a 10-stage 
adder/subtractor, with pushbutton 
Input aiid lamp output. Simple cir¬ 
cuits, but v;ell presented, 

Fairchild Technical Data Manuals 
are no longer free. The Microcir¬ 
cuit binder, plus updating for a 
year (12 mailings) costs S5. The 
updating alone is $2 a year, for 
data sheets, application notes 
and technical information. 

Fairchild Semiconductor 

P.O. Box 1058 

Mountain Vlev;, Calif. 94040 


SURPLUS INTEGRATED CIRCUITS? 

The June issue of Electronics VJorld 
has two ads offering ICs. On page 
93, flat-packs for |l-$1.15 each, 
"guaranteed to work." On page 95, 

TI "untested flat packs," 6 for 
$1,89, Has anybody bought these? 
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4- 5 . A member is looking for a sup¬ 
plier for used or rebuilt electric 
typewriters v.'ith electrical Inputs 
for computer I/O use. Any help? 

Bob Shostak says 4-3 should forget 
about electric typewriter I/O. 
"Thorough Investigation reveals 
that Teletype eqi;lpment Is much 
easier to obtain, and much cheaper 
than typewriters v/lth a non¬ 
mechanical triggering system. Tele¬ 
type equipment Is advertised regu¬ 
larly In the ham-ads at the back of 
QST for as low as $25. Also, It 
isn't necessary to use the 5-blt 
system. -You can easily invent your 
own magnet-selector system, or 
change the character codes." 

PR0PLQ4 FOR THIS ISSUE, 

5- 1 . How does one calculate the 
component values for an RC filter 
decoupler to keep pulses from cir¬ 
culating through the power-supply 
wiring and thus showing up where 
they're not wanted? Does this fil¬ 
ter have to be on every circuit 
board? 


TRADING CORNER 

A member viishes to acquire either 
4K words of 13 bits of core memory, 
or the equivalent number of core 
necessary to build his own stacks. 
He has a TT4A Teletype, 60 and 100 
wpra gears; a Hewlett Packard lOOD 
frequency standard that can be used 
as a computer clock, with outputs 
of 100 cps, 1 Kc, 10 Kc or 100 Kc; 
and a General Radio 1304A EFO. He 
also needs three 7- to 9-track 
tape heads. VJrite: 

Aubrey B. Hutchinson, Jr. 

533,Barksdale Drive 
F:aleigh, N. Carolina 27604 
(K4ANV) 


Copyrl^t 1967 by Stephen E, Gray 
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READINO AND REFERENCE 

Although there are a great many 
publications dealing with oomput- 
era, few are of interest to the 
amateur, for whom the IEEE Trans¬ 
actions on Electronic Computers 
are too sophisticated, and the 
occasional computer In Electronics 
World, too simple. 

Let’s look at a few magazines that 
lie between those two extremes, 
and then at the Indexes and ab¬ 
stract Journals that consist of 
Items from these magazines. The 
publishers' addresses that follow 
are handy for getting tearsheets 
or reprints of referenced articles. 

First, there are some publications 
that are worth reading to keep up 
with the news of the world of com¬ 
puters and, to some extent, the 
state of the art. In order of 
preference (my own, that Is), they 
are: 

Al. Electronic News 

A2. EDP Weekly 

A3, Computers & Automation 

A4, Data Processing Digest 

A5, Datamation 

A6, Data Processing 

A7. Business Automation 

As, Automation 

For circuits and technical Infor¬ 
mation, these publications are use¬ 
ful, In this order; 

Bl, EEE 

B2, Electronic Design 
B3. Electronics 
B4, EDN 

B5, Electro-Technology 
B6. Control Engineering 
B7, The Electronic Engineer 
B8, Computer Design 


These British technical publica¬ 
tions, all of which are available 
in the U, S,, are of Interest to 
the amateur. In this order: 

Cl, Electronic Engineering 
C2, Radio and Electronic 
Engineer 

C3, Wireless World 
C4. Industrial Electronics 
C5. Plessey Communications 
Jounial 
C6. Control 

Most of these three groups of pub¬ 
lications are known to many ACS 
members. However, there are indexes 
and abstract Journals that aren't 
nearly as well known, but which can 
be very useful to amateurs. In this 
order of preference: 

Dl, Infonnatlon Processing 
Journal 

D2, Electrical and Electronic 
Abstracts 

D3, Computer Abstracts 
D4, IEEE Computer Group News 
D5, Engineering Index 
D6, ACM Computing Reviews 
D7, Monthly U,S. Government 
Publications 

D8, U,S, Government Research & 
Development Reports 
D9, Government-Wide Index to 
Federal R&D Reports 
DIO, STAR-NA3A 
Dll, Applied Science & 

Technology Index 
D12, Union Serials 
D13. Technical Translations 

For those who aren't familiar with 
the publications listed In these 
four groups, here's a listing of 
publishers, addresses and sub¬ 
scription Information, But first, 
a word about readers' service, 
which can be a great help. 



READERS’ SERVICE 


Monthly, $15 a year. 


Most technical magazines provide 
tearsheets (pages taken from la- 
sues) or reprints, through a Read¬ 
ers’ Service Department, Tear- A4, 

sheets are usually available for 
two or three years back; reprints 
are often available for five or 
more years back, 

Tearsheets and reprints are usual¬ 
ly free, although there Is often 
a charge when a reprint contains 
many pages. Some magazines will A5, 

provide Xerox copies ot articles 
no longer available In tearsheets, 
for as little as 10^ a page, 

A few magazines that do not have a 
tearsheet service will send you 
the entire Issue free. If avail¬ 
able, or will sell It to you, 

PUBLiaiERS AND PRICES 

Al, Electronic News 

Fairchild Publications A6, 

7 East 12th Street 
New York, N.Y, 10003 

Weekly, $3 for 1 year, $5 for 
two years, $6 for three. 

News tabloid with several A7, 

pages on computers. Late news, 
some technical aartlcles on 
new developments, 

A2. EDP Weekly 

Industry Reports, Inc, A8. 

514 Tenth St., N.W, 

Washington, D.G, 20004 

Weekly, $60 a year, $45 to 
educational and non-profit 
Institutions, Federal, State, 

County'and City governments. 

Contains a good amount of 

Inside Information, Bl. 

A3, Computers & Automation 

Berkeley Enterprises, Inc. 

815 Washington St, 

Newtonvllle, Mass, 02160 
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Oood for new-product photos 
and new-development Items. 

Data Proce ssing Digest. 

1140 S, Robertson Blvd, 

Los Angeles, Calif, 

Monthly, $24 a year. 

Excerpts from articles on 
data processing. 

Datamation 

1830 West Olympic Blvd, 

Los Angeles, Calif, 90006 

Monthly, $15 a year. Free to 
certain qualified Individuals 
employed by companies involved 
with automatic Information 
handling equipment, 

Highly regarded, many good 
articles. 

Data Processing 

American Data Processing, Inc, 
22nd Floor, Book Tower 
Detroit, Michigan 

Monthly, $8,50 a year. 

Business Automation 
268 Park Avenue West 
Elmhurst, Illinois 60126 

Monthly, $5 a year, $8 for two. 

Automation 

tenton Publishing Co, 

1213 ¥. Third St. 

Cleveland, Ohio 44113 

Monthly, $10 a year. Free to 
those Involved with automatic 
production equipment and 
components, 

TiTtirB! 

Mac tier. Publishing Corp. 

820 Second Avenue 
New York, N.Y. 10017 


Monthly, free to engineers en- 
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gaged In the electronic cir¬ 
cuit design engineering func¬ 
tion. Others write for prices. 

Circuit Design Avmrd Program, 
with 4 to 6 circuits In each 
Issue, such as "Pulse Genera¬ 
tor with Variable Rate and 
Width" (Feb, 1967)., Frequent 
specifying guides for devices 
such as unijunction transis¬ 
tors (Feb. 1967). 

B2, Electronic Design 

Hayden Publishing Co., Inc. 

850 Third Avenue 
New York, N.Y. 10022 

Every two weeks, free to 
qualified subscribers. 

Good design articles, such as 
"IC Bidirectional Counters 
Cost Less" (Jan, 18, 1967). 

Also good circuits in "Ideas 
for Design" section, 

B3. Electronics 

McGraw-Hill Publishing Co. 

330 West 42 St 
New York, N.Y. 10036 

Every two v;eeks, $8 a year to 
those actively engaged in the 
field of the publication. 

Four to six pages of good cir¬ 
cuit Ideas in the "Circuit De¬ 
sign" section, some good tech¬ 
nical articles and tutorials, 

B4, EDN 

Cahners Publishing Co,, InC, 
3375 S, Bannock St 
Englewood, Colorado 80110 

Monthly, $10 a year, free to 
electronic/electrical design¬ 
ers and engineers In the elec¬ 
tronic original equipment 
manufacturing market, consult¬ 
ing firms, and government re¬ 
search and development labs. 

Good design articles, such as 
"Bidirectional Counting, A 
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Snap for ICs" (Feb. 1967). 

B5, Electro-Technology 

donover-Mast Publications, Inc, 

205 East 42 St 

New York, N.Y. 10017 

Monthly, free to qualified per¬ 
sonnel engaged In development 
or design of electrical/elec¬ 
tronic equlpmait; to others, 

$15 a year. 

Some good tutorials. 

E6. Control Engineering 
R.H. Donnelley Corp, 

466 Lexington Avenue 
New York, N.Y. 10017 

Monthly. Free to qualified 
U. S.-based Individuals. Non¬ 
qualified rate, $10 a year. 

Mostly about automatic control 
systems, occasionally Items 
of Interest, usually low- 
frequency circuits. 

B7. The Electronic Englneey * 

(Was Electronic Industries) 
Chilton Co, 

Chestnut & 56 Sts. 

Philadelphia, Pa, 19139 

Monthly, $12 a year. 

Occasionally a good article, 
such as "Applications of Col¬ 
lector Logic" (Aug, 1965), 

B8, Computer Design 
Professional Bldg. 

Baker Avenue 
West Concord, Mass. 

Monthly. Free to qualified In¬ 
dividuals, $15 a year to the 
non-qualifled. 

Some Interesting technical ar¬ 
ticles, such as "Magnetic Drum 
Clock Track Writer" (Mar, 1966). 
Lists government reports in the 
computer field, has a good new- 
products section.of interest. 
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Cl, Electronic Engineering 

Morgan Brothers (Publishers) 

28 Essex Street Ltd. 

Strand 

London, W.C, 2, England 

Monthly, $8 a year in USA. 

Excellent system articles, 
such as "A Small Transistor¬ 
ized Digital Computer — 
Arithmetic and Control Sec¬ 
tions” (June 1965). 

C2, Radio and Electronic Engineer 
Institute of Electronic and 
Radio Engineers 
8-9 Bedford Square 
London, V7,S, 1, England 

Monthly, a year to members 
in the USA. 

Fine system articles, such as 
"A Technique for the Trans¬ 
mission of Digital Infoitnatlon 
over Short Distances using 
Infra-Red Radiation" (June 
1965). 

C3, Ulreless World 

Illffe Electrical Publications 
Dorset House Ltd, 

Stamford St 

London, S.S, 1, England 

Monthly, ^8 a year in USA. 

Some good articles, such as 
"Data Transmission Demon¬ 
strations" (January 1967), 

C4, Industrial Electronics 

Illffe Electrical Publications 
Dorset House Ltd, 

Stamford St 

London, S.E, 1, England 

Monthly, $10 a year in USA. 

Interesting automatic control 
articles, such as "The Evolu¬ 
tion of TTL Integrated Cir¬ 
cuits," describing Texas In¬ 
struments circuits (Feb. 1967), 
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05, Plessey Communications Journal 
(Was A, T.E, Journal) 

Automatic Telephone & Electric 
Co., Ltd, 

Strowger Works 
Liverpool 7, England 

Monthly. Distributed free to 
organizations and companies, 
no individuals except in their 
capacity as senior officials 
of an organization. 

Good system and circuit arti¬ 
cles, such as "A Universal Bi¬ 
nary Pulse Counter" (Oct. 1964), 


Monthly, $6 a year in USA. 

Dl, Information Processing JourneJ. 
Cambridge Communications Corp, 

238 Main Street . 

Cambridge, Mass, 02142 

$60 a year, appearance very 
Irregular, often several 
monthly issues combined into 
one. 

Excellent abstracts of U,S, 
and foreign (mainly U.S,) 
journal articles, patents, re¬ 
search reports, and disser¬ 
tations, 

D2, Electrical & Electronic Ab¬ 
stracts 

The Institute of Electrical 
Engineers 
Savoy Place 

London, W.O, 2, England 

Monthly,£30 a year, £10 10s 
to members. 

Worldwide abstracts (22,000 
annually), including Communist- 
bloc publications. Look under 
the headings Electronic Clr- 
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C6. Control 

Morgan Brothers (Publishers) 
28 Essex Street Ltd, 

Strand 

London, 17,C, 2, England 



ouita & Devices (Pulse Cir¬ 
cuits) euid under Computers. 

D3, Computer Abstracts 

Technical Information COi 
Martins Bank Chambers 
P.O, Box 59, St, Heller 
Jersey, British Channel Islands 

Monthly, $96 a year. 

Excellent abstracts, patent 
digests, book reviews, cover¬ 
ing a large part of the 
Western world, 

D4. IEEE Computer Group News 
IEEE Order D^t., 

345 East 47 St - 
New York, N.Y. 10017 

Free to members of IEEE Com¬ 
puter Group and to non-member 
subscribers to that group's 
transactions. To non-members 
of the IEEE, $12 a year. 

Each issue contains a dozen 
pages of abstracts of papers 
not usually indexed elsewhere, 
and a permuted title index to 
current computer literature. 
Copies of the abstracted 
papers are available at rea¬ 
sonable prices from the-Com¬ 
puter Group Repository, at 
IEEE Headquarters, 

A permuted title index means 
that the key words in the 
titles are lined up in a ver¬ 
tical column. The March 1967 
News contains a listing of 500 
titles from 20 Journals and 
magazines published from April 
to December, 1966, 

D5, Engineering Index 
345 East 47 3t 
New York, N.Y. 10017 

• 'ff 

Monthly, $350 a yearj $250 a 
^ year to educational and non¬ 
profit organizations. 


Indexes U.S. and foreign maga¬ 
zines and Joux^als. Look under 
Computers, where you'll find a 
list of other headings under 
which to look. See also Memory 
Devices. 

D6. ACM Computing Reviews 
211 East 43 St 
New York, N.Y. 10017 

Twice a month, subscription in¬ 
cluded in $18 annual dues. To 
non-members, $15. 

Reviews and abstracts of maga¬ 
zine articles,books, newspaper 
. articles. Excellent reviews. 
Mostly software, but has a sec¬ 
tion on Design St Construction. 

D7, Monthly Catalog of U.S, Govt , 
tolicatlons. 

Supt, of Documents 

U.S. Govt. Printing Office 

Washington, D.C, 20402 

Monthly, $4,60 a year. 

Few items of Interest to ama¬ 
teurs, nearly all of them pub¬ 
lications of the National Bu¬ 
reau of Standards and the Bu¬ 
reau of Naval Personnel, 

Contains over 20,000 items a year, 
listed according to the issuing 
governmental agency and in an alpha¬ 
betic index. Most items are for sale 
by the Supt. of Documents, some are 
for sale by the Clearinghouse. Oth¬ 
ers are for official use only, and 
not available to the public. Still 
others are sent to depository li¬ 
braries, which are public and uni¬ 
versity libraries all over the coun¬ 
try. Most are partial depositories, 
meaning that they receive only se¬ 
lected items. The full depositories 
get all items. Among the full de¬ 
positories are: 

New York- Public Library, Main 
Chicago - Public Llbraiy 

John Crerar Library 
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Boston - Public Library 
State Library 

Los Angeles - Public Library 
Each September Issue of the Catalog 
contains a full list of all the 
depository libraries. 

Many of the depository Items, in¬ 
cluding all these for official use, 
are on microfiche cards and must 
be viewed with a special enlarging 
viewer, which Is not Very brl^t 
and Is therefore a strain on the 
eyes. A full depository will also 
have many non-depository Items, on 
microfiche or In hard copy. 

(A microfiche Is a card on which 
a great many pages of a book have 
been printed in hi^ly reduced 
size. Flche Is the French word 
for a small card,) 

If you find a government publica¬ 
tion that looks interesting In a 
catalog, you may wish to take a 
look at It before ordering. The 
depository files are the only way 
of looking at many Items, 

The December Issue of the Monthly 
Catalog Includes a complete Index 
for the whole year, so for 1966 
and earlier, you need go through 
only one index per year. For com¬ 
puters, look under Electronic Com¬ 
puter, Electronic Data Processing, 
Electronic Circuits, Logic, and 
Computers. 

D8, U.3. Government Research & 
Development Reports 
Clearinghouse for Federal 
Scientific and Technical 
Information 

Springfield, Virginia 22151 

Twice a month, $30 a year. 

Occasionally contains Items 
of Interest, Computers are 
under category 9B. In the 
current volumes. An example 
Is "Digital Computer User's 
Manual for EE Students and 
Faculty," $3 In hard copy, 


56 pages, AD-638-023, 

Starting In 1967, the volume num¬ 
ber Is the same as the year. Ef¬ 
fective 1-1-67, the Clearinghouse 
changed Its pricing policy for 
document sales from a sliding 
price scale based on the number of 
pages, to a single price. The new 
price Is $3.00 for a paper copy 
(hard copy - HC); 65^ per document 
for microfiche (MF). The single 
price does not apply to multiple 
copy orders of a single document. 
These prices also apply to docu¬ 
ments announced before 1-1-67, 

D9, G-ovemment-Ulde Index to 
Federal R&D Reports 
Clearinghouse 

Twice a month, $22 a year. 

Produced by computer from re¬ 
cords generated by four Federal 
agencies that announce R&D re¬ 
ports; AEC (Atomic Energy Com¬ 
mission), NASA, DDC (Defense 
Documentation Center), and 
CFSTI (Clearinghouse). GWI 
Indexes all the reports an¬ 
nounced In the U,S. Govern¬ 
ment R&D Reports. 

Alphabetical; look under Com¬ 
puter, Data Processing, Logi¬ 
cal Design, Memory, Example: 
•Memory Storage Unit, Theory 
and Design Techniques for 
Magnetic-Core Memories," Vol, 
II, HC $3 MP $0.65 

DIO. 3TAR-NA3A 

(scientific and Technical 
Aerospace Reports, pub¬ 
lished by NASA) 

Supt, of Documents, USGPO 

Twice a month, $33 a year. 

Look under Category 8, Com¬ 
puters, Inside the back cover 
Is a list of the 10 univer¬ 
sity libraries and 35 public 
libraries In 24 states, where 
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NASA dootinenta ma,y be studied. 

t Dll. Applied Solenoe & Teohnology 
^ Index 

The H,17« Wilson Co. 

950 University Avenue 
Bronx, New York 10452 

Monthly (except August), I26 
a year. 

Contains abstracts of articles 
from a great many U,3, publi¬ 
cations and a few British 
ones. Look under Computers, 
Electronic Data Processing, 
etc. 

D12. Union List of Serials In 
Libraries of the United 
States and Canada 
The H.V?. V/llson Co. 

950 University Avenue 
Bronx, New York 10452 

Third Edition, $120. 

Lists, by publication, the 
libraries In the USA and 
Canada that have the listed 
magazines, both US and for¬ 
eign. The third edition goes 
up to Dec, 51, 1949, includes 
966 cooperating libraries. 

Handy place to find out where 
you can look at a magazine. 

For example, the Digital Com¬ 
puter Newsletter can be seen 
at 41 libraries in the USA 
and 3 In Canada, 

D12A, New Serial Titles 
Card Division 
Library of Congress 
Washington 25, D.C, 

Monthly Issues and cumulative 
annual volume, $75 a year. 

Updating supplements to the 
Union List of Serials, The 
annual cumulative volumes 
are in turn cumulated over 
5- or 10-year periods, such 


as 1950-1960, In 2 volumes. 

D13. Technical Translations 
Clearinghouse 

Twice a month, $12. a year. 

Mostly translations of Soviet 
and Communist Chinese publi¬ 
cations. Very few Items of 
Interest, Computers are under 
category 9B..ln these abstracts 


CURRENT PUBLICATIONS 

M.E.L, Teaching Computer , If any 
of you have had trouble getting 
from Anrperex the M.E.L, booklet 
described In ACS Newsletter 5, 
page 3, write to A1 Cerne In the 
Coraponenta Division of Amperex. 


Desltm of a Low-Cost Character 
Generator for Remote Computer 
Dleplavs . by T.B. Cheek. Project 
MA.0, at 14IT. Ask for AD-631-269, 
from the Clearln^ouse for Federal 
Scientific and Technical Informa¬ 
tion, Springfield, Virginia 22151, 
$3.00. 

Uses a 5-by-7 dot matrix raster 
and a resistor-array read-only 
character memory for 96 symbols. 

Drawback Is that a standard CRT 
Is not used, as regeneration would 
be necessary, requiring a high¬ 
speed memory. A storage CRT Is 
used; in this case, a Tektronix 
564 Storage Oscilloscope, 

Parts costs are estimated to be 
under $200, Parts Include Fair- 
child Micrologic lOs (923 JK flip- 
flop, 914 dual NOR, 900 driver), 
2N2923 and 2N3569 transistors. 

*««**«*##**#»#**• 

Jim Sutherland’s ECHO-4 computer 
Is described on page 36 of the 
March issue of EE (The Electronic 
Engineer), Jim's computer, 7 feet 
long, 2 feet deep and 6 feet high. 
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The Amateur Computer Society is I 
open to all who are Interested 
In building and operating a dig¬ 
ital computer that can at least 
perform automatic multiplication 
and division, or is of compara¬ 
ble complexity. 

For membership In the ACS,and 
a subscription of at least el^t 
Issues of the Newsletter, send 
$3 (or a check made out to me): 
Stephen B, Gray 
Amateur Computer Society 
219 West 81 St 
New York, N.Y, 10024 
The Newsletter will appear about 
every two months. 


took a year to build and will take 
10 years to program. 


LOGIC TEI-IPLATE 

At the last IEEE Show in New York, 
the Semiconductor Division of 
Sprague Electric Company (Wor¬ 
cester, Mass.) gave away a logic 
template containing MIL Standard 
806 logic symbols. The template 
may be available from Sprague 
even without a letterhead. V7orth 
a try. Has 18 symbols, from AI'ID 
to read/x\rrlte head. 


TAPE, ANYBODY? 

Computer tap e, made by Scotch, Am- 
pexv: and Memorex, 260' to 3000' 
spools, 3/4“ and 1" widths, 
from Autometlcs and North American, 
and priced at |3 and up, will be 
sent to you COD by 
Pat Klllmer 
3442 Montalr Avenue 
Long Beach, Calif. 90808 
If you let him know your needs. 


INCIDENTAL II'^RMATION 

One estimate of IBM's manufacturing 
costs for the 360: 12-15^ of sales 
price. The same source guesses 


RCA's costs to be 30-35^. (From 
Datamation, Deo. 1966, page 113.) 


HOW FAR ALONG IS YOUR COMPUTER? 

Jim Haynes notes that my mention. 

In the first Newsletter, about 
some ACS members being halfway or 
two-thirds of the way toward com¬ 
pleting their computers, la in¬ 
correct. He says, “I believe It Is 
in the i956 or maybe the 1955 WJCC 
(Western Joint Computer Conference) 
Proceedings that you will find that 
all computers v/hlch are not com¬ 
pleted are 80^ complete." Therefore, 
the computers of all ACS members 
are officially 80,^ complete. 


CHEAP PUSHBUTTON SVaTCH 

Most pushbuttons are too expensive 
to be bought new. However, Centra- 
lab has been licensed by Isostat 
of France to produce a new line of 
pushbutton switches that are simple 
enough to be cheap enough for the 
amateur, if bought in quantity, 

A DPDT switch costa $2.68 for one, 
75/ In quantities of 100. An 8PDT 
switch Is about $4,50 for one, 
about $1,82 in quantities of 100* 

Write Centralab, P.0, Box 591, 
Milwaukee, Wise. 53201. 


NUTZ TO HERTZ 

As of Newsletter #4, I've gone 
back to Kc and family, leaving Hz 
In the lurch, vdiere he belongs. 


NEXT ISSUE will be about moun¬ 
ting circuit boards and ICs, and 
about Interconnections. If you 
have any experience with these 
and haven't v^ritten in yet, 
please send details. 


Copyright 1967 by Stephen B, Gray 
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